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WHEREIN 

An  Account  is  given  of  the  Happy  Effects 
of  the  feveral  Trials  that  have  been  made  of 
them,  in  different  Ways  and  for  different  Pur¬ 
poses  :  Which  has  occasioned  their  being  received 
with  general  Approbation  zx\&Applaufe,  on  account 
of  their  Utili  ty  for  the  great  Benefit  of  Man¬ 
kind. 

AS  ALSO 

Of  what  farther  Hints  and  Improvements  in 
feveral  other  ufeful  Ways,  have  occurred  fince  the  Pub¬ 
lication  of  the  former  Treatife. 
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£37.  (*)  jk  S  Ventilators  are  found  to  be 
/  %  greatly  and  extenfively  be- 
JL  Jk.  neficial  to  Mankind,  fo  as 
thereby  to  have  a  confiderable  Influence  on 
the  Affairs  of  the  World,  it  will  hereafter  be 
Matter  of  Wonder,  that  fo  plainly  felf-evi- 
dent  a  Benefit  fhould  be  fo  many  Years  pro- 
pofed  before  the  World  could  be  prevailed 

on 

*  The  Paragraphs  are  here  numbered,  in  a  continued 
Series,  from  the  laft  of  thofe  in  the  firft  Volume,  that  Re¬ 
ferences  may  thereby  be  the  better  made  to  and  fro’  to 
either  Volume.  The  Subjett-Matter  in  this  being  placed 
in  the  fame  Order,  as  in  the  firft  Volume.  The  Plates  and 
Numbers  of  the  Figures  are  continued  on  alfo  in  the  fame 
Manner. 
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on  to  receive  them  ;  which  proceeds  from  a 
general  Backwardnefs  to  every  new  Propofal, 
not  caring  to  give  themfelves  the  Trouble 
thoroughly  to  confider  and  examine  them. 
But  it  is  reafonable  to  believe,  that  Ventila¬ 
tors  will,  from  Time  to  Time,  come  into 
more  general  Ufe,  not  only  for  the  feveral 
important  Purpofes  here  mentioned,  but  alfo 
for  many  other,  at  prefent  unthought-of  Ufes, 
to  the  great  Benefit  of  Mankind. 


238.  New  Difcoveries  are  apt  to  be  de- 
fpifed,  efpecially  by  thofe  who  are  incompe¬ 
tent  Judges  of  them  5  and  that,  no  Wonder  j 
for  we  are  Slaves  to  old  Habits  and  Cuftoms, 
even  to  the  Degree  of  fuffering  Inconvenien- 
cies,  which  we  might  eafily  remedy.  And 
this  very  Difpofition,  is  fometimes  beneficial 
to  us,  as  it  enables  us  the  better  to  bear  In- 
con  veniencies,  which  we  cannot  remedy.  But 
in  all"  other  Cafes  where  a  Remedy  can  be 
had,  it  is  renouncing  our  Reafon,  blindly  to 
follow  the  old  Track  we  are  in,  only  becaufe 
it  is  a  beaten  one,  or  becaufe  we  will  not 
give  ourfelves  the  Trouble,  to  enquire  whe¬ 
ther  we  cannot  find  a  ihorter  and  more  com¬ 
modious  Way, 
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239.  Yet  this  is  the  Cafe  of  the  Genera¬ 
lity  of  Mankind,  who,  influenced  by  narrow 
Motives,  do  not  give  themfelves  the  Trouble 
to  examine  into  Matters,  the  leaft  removed 
from  their  limited  Sphere  of  Thinking  and 
Adting.  This  proceeds  from  a  Remiflnefs 
in  Mankind,  in  acquiring  Knowledge,  and 
improving  the  Talents  which  God  has  given 
them.  It  is  to  be  remembered,  that  new  and 
ufeful  Difcoveries,  are  not  the  Product  of  fuch 
lazy  fleepy  Reafonings  as  are  commonly  to  be 
met  with,  but  the  Reward  of  careful  and  di¬ 
ligent  Refearches.  For  the  Power  of  a  pro¬ 
per  Series  of  Experiments  for  making  new 
Difcoveries  is  very  great ;  when  Men  will 
have  Patience  to  proceed  in  the  humble  Way 
of  repeated  Trials,  ftill  endeavouring  to  make 
farther  and  farther  Advances  $  mending  the 
Defedts  of  former  Trials  and  Experiments, 
without  which  Method  of  Proceeding,  few 
ufeful  Difcoveries  would  be  made. 

240.  And  the  more  important  the  Re- 
fearch  is,  fo  much  the  more  diligent  fhould 
we  be  in  our  Enquiries  after  it.  And  fych 
is  the  Subjedt  of  our  prefent  Enquiry,  viz. 
How  to  preferve  the  Health  and  Lives  of 
Men  in  Ships ;  as  alfo  the  Ships  from  decay- 
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ing,  when  laid  up  in  Ordinary.  And  as  the 
Malady  in  both  Cafes,  principally  arifes  from 
damp,  foul,  ftagnant,  clofe  confined,  putrid 
Air,  fo  the  obvious  and  only  Remedy  is,  to 
exchange  the  Air  of  Ships  fo  often,  as  not  to 
give  it  Time  to  putrify.  And,  when  probable 
and  proper  Means  for  doing  it  are  propofed, 
one  would  be  apt  to  think,  that  all  fhould 
readily  approve  of  fo  felf-evidently  reafonable 
a  Fropofal,  and  not  fupinely  rejeCt  it.  But, 
notwithstanding,  it  has  been  received  for  ma¬ 
ny  Years,  with  great  Coldnefs  by  fome,  and 
Contempt  by  others  $  yet  it  has  at  length 
prevailed,  fo  as  to  be  brought  by  repeated 
Trials,  to  more  and  greater  Perfection ;  to  the 
great  Benefit  of  Mankind,  not  only  in  rela¬ 
tion  to  Ships,  but  alfo  in  many  other  Re- 

4 

241.  Those  who  are  ignorant  of,  or  do 
not  confider  the  Reafon  of  Things,  and  are 
ufed  only  to  the  practical  Part,  and  habitual¬ 
ly  execute  what  they  have  been  taught  5 
fuch  are  mere  Copyifts,  who  Servilely  follow 
the  Track  which  has  been  traced  out  for 
them  :  Wholly  taken  up  in  Copying,  they 
confider  not  the  Reafons  why  Things  are 
done  fo,  or  fo ;  they  have  no  Defire  to  do 

better* 
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better.  They  feem  to  be  of  opinion,  that 
the  Matters,  of  whom  they  learned,  had 
brought  Things  to  the  utmoft  Perfection  $ 
not  confidering  how  little  we  know,  in  com- 
parifon  of  what  we  are  ignorant  of,  and  that 
confequently  there  will  ever  be  Room  for 
more  and  farther  Improvements,  and  ufe- 
ful  Difcoveries.  If  any  new  Thing  is  pro- 
pofed  to  them,  they  rejedt  it  without  exa¬ 
mining,  or  elfe  without  duly  weighing,  the 
Advantages,  or  Inconveniencies  they  labour 
under  ;  they  only  endeavour  to  raife  Diffi¬ 
culties  and  make  Objections,  and  to  find 
Reafons  for  going  on  in  their  old  Way. 

242.  The  ingenious  Author  of  the  Letters, 
called  Sir  -Thomas  Fztzojborne’s ,  Vol.  II.  Let¬ 
ter  506.  obferves,  c  That  there  is  not  a  more 
€  lingular  Character,  than  that  of  a  thinking 

*  Mali  —  That  Thinking  is  one  of  the  laft 
c  exerted  Privileges,  even  of  cultivated  Hu- 

*  manity. —  That  Pride  and  Indolence  great- 
c  ly  contribute,  to  keep  this  Faculty  of  the 

*  Soul  unemployed. —  For  this  Reafon,  the 
4  greater  Part  of  our  Species,  generally  choofe, 
c  either  to  feize  upon  their  Conclufions  at 

*  once,  or  to  take  them  by  Rebound  from 
!  others-,  as  belt  fuiting  with  their  Vanity  or 

B  3  •  c  Lazinefs, 
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«  Lazinefs.—  This  will  account  for  the  flow 
t  Steps,  by  which  Truth  has  advanced  in  the 
c  World  on  one  Side,  and  for  thofe  abfurd 
c  Syftems,  which  at  different  Periods,  have 

*  had  an  univerfal  Currency  on  the  other/ 
It  is  the  juft  Obfervation  of  the  Poet,  viz. 

c  Cuftom,  that  Reafon’s  Foe  fo  oft  appears, 

*  Inchants  whole  Millions  to  her  wide  Com- 

c  mands, 

f  Lo  !  gaping  Multitudes  the  Nod  attend* 

*  Revere  her  Dictates,  and  her  Laws  defend.’ 

w  V  -V  ,  r 

Henry  Jones's  Poems,  p.  ^3. 

243.  Not  that  I  am  pleading  for  a  blind, 
precipitate  Receiving  of  all  new  Propofals ; 
this  would  be  tq  run  into  another  dangerous 
Extreme,  For  there  are  many  more,  im¬ 
proper,  injudicious,  trifling,  new  Propofals 
projected,  than  there  are  ]udiqious  ufeful 
ones.  So  that  it  is  right,  not  to  receive  new 
Propofals,  even  tho’  they  feem  very  ufeful 
and  important,  till  their  Reafonablenefs  and 
Pradticabienefs  are  thoroughly  examined  by 
competent  Judges.  For  when  we  follow 
long-beaten  Tracks,  as  we  know  both  the 
good  and  bad  of  them,  we  can  a<ft  according- 
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ly  •  but,  in  new  Things,  which  do  not  pro- 
mife  very  great  Advantages,  there  may  be 
unforefeen  Defers.  On  the  other  hand,  tho3 
the  moll  promifing  Difcoveries  may  have 
ibme  Inconveniences,  yet  they  are  not  to  be 
rejected  by  confiderate  Perfons,  who  will  en¬ 
deavour  to  rectify  what  is  amifs,  and  alfo  to 
make  farther  Improvements  thereon.  Many 
of  the  Difficulties  are  often  forefeen,  by  fu- 
perficial  Thinkers  ;  but,  to  remove  the  Dif¬ 
ficulties,  and  to  make  the  beft  Ufe  of  the  Be¬ 
nefits  of  Difcoveries,  requires  more  Candor, 
Thought,  and  judicious  Confideration.  It  is 
very  right  to  make  juft  Objections  to  new 
Propofals,  that  the  Merit  or  Demerit  of  them, 
may  be  the  more  thoroughly  examined.  But 
the  Objections  of  the  Prejudiced,  and  of  in¬ 
competent  Judges,  when  they  are  of  no 
Weight,  ought  not  to  difcourage  us  in  the 
Purfuit  of  ufeful  and  new  Difcoveries.  For, 
as  it  is  obvious  to  obfervt,  that  a  confider- 
able  Part  of  Mankind  do  not  think  for  them- 
felves,  but  run  in  with  the  Stream  of  current 
Opinions,  it  being  in  many  Cafes  for  obvious 
Reafons  beft  for  them  fo  to  do ■$  fo  neither 
ought  the  Difapprobation,  or  Approbation  of 
&ch,  to  be  of  any  Weight, 
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244.  The  Tops  and  Bottoms  of  Ventila- 
lators  may  be  nailed  with  thin  Laths  of  Board 
under  the  Heads  of  the  Nails,  by  this  means 
the  Nails  may  eafily  be  drawn  out  without 
damaging  the  Boards,  when  the  Laths  are 
fplit  away  $  and,  in  order  to  prevent  the  In¬ 
convenience  of  the  fwelling  and  fhrinking  of 
the  Midriffs  (Num.  4.)  by  Moifture  or  Dri- 
nefs,  the  following  Method  is  found  effectual, 
viz,  to  have  Tenons  of  the  fhort  Rails,  to 
reach  thro’  the  Mortices  of  the  long  Side- 
Rails,  and  to  be  pinned  near  the  outer  Edge 
of  the  long  Rails,  and  to  have  a  dove-tail 
Fattening  by  means  of  Wedges,  dipped  in 
Glue,  drove  in  at  the  Ends  of  the  Tenons, 
whereby  on  the  fwelling  or  fhrinking  of  the 
long  Rails  fideways,  thefe  Rails  may  have 
Room  to  fwell  and  fhrink  inwards,  on  the 
Tenons  of  the  fhort  crofs  Rails,  on  about  a 
Quarter  of  an  Inch  of  Space  left  for  that 
Purpofe,  between  the  Shoulder  of  the  Tenon 
and  the  long  Rail.  The  Pannels  are  to  enter 
into  deep  Grooves,  thereby  to  allow  Room 
for  their  fwelling  and  fhrinking.  And  as  the 
Boards  which  cover  the  Tops  and  Bottoms 
pf  the  Ventilators  lay  acrofs  them,  therefore 
the  Sides  of  the  Ventilators  will  not  be  either 
drawn  in  or  pulhed  out,  by  the  Drinefs  or 

Moifture 
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Moilture  of  the  top  or  bottom  Boards,  becaufe 
Fir  lengthens  and  Ihortens  very  little  by  Moif- 
ture  or  Drinefs,  as  I  have  found  by  many 
Trials.  It  may  be  well  alfo  to  keep  the  Side* 
Boards  at  a  due  Diftance,  by  a  crofs  Bar  or 
Strut,  fixed  within  from  Side  to  Side,  near 
the  Middle,  yet  fo  as  not  to  hinder  the  riling 
and  falling  of  the  Midriffs.  By  which  Pre¬ 
caution  the  Edges  of  the  Midriffs  may  ap¬ 
proach  the  nearer  to  the  Sides  of  the  Venti¬ 
lator  $  and  thereby  they  will  not  only  convey 
much  more  Ain  but  alfo  a  great  deal  of  fruit- 
lel's  Labour  will  be  laved,  by  preventing  a  large 
Efcaping  of  Air  at  the  Edges  of  the  Midriffs* 
The  Ventilators  may  alfo  be  fomewhat  the 
lefs,  which  in  fome  Cafes  may  be  of  Im¬ 
portance.  The  Lengthening  and  Shortening 
of  the  Midriffs  lengthwife  will  be  very  in* 
ponfiderable,  becaufe  the  long  Rails  reach  the 
whole  Length.  The  Ventilators  need  not  be 
feparated,  as  in  Fig.  1.  Plate  1.  but  joined 
clofe  together. 

245.  Brown  Paper  made  of  tarred  Ropes, 
is  proper  for  palling  over  the  Seams  of  Venti¬ 
lators,  becaufe  it  will  not  tear  when  the 
Boards  fhrink,  and  probably  Rats  will  not  eat 
Mr.  Teoman  finds  it  bell  to  nail  Battings 

acrof§ 
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acrofs  the  Bottom  and  Top  of  Ventilators,  fo 
as  to  have  them  like  a  Door,  to  open,  and  lift 
off  all  together,  to  be  faftened  down  with  fe- 
veral  Wood  Screws  or  Hafps.  He  covers  the 
whole  Surface  of  the  Valves  with  tanned 
Sheeps  Leather,  which  ferves  alfo  for  Hinges; 
and  finds,  that,  in  order  to  abate  the  Noife  of 
the  Valves  in  Hofpitals,  it  is  proper  to  have 
them  narrow,  but  long. 

246I  Hinge  Ends  of  the  Midriffs  may  be 
very  clofe  to  the  Valve-board  or  Frame,  if 
the  Iron  Axils  be  flat  on  one  Side,  and  round¬ 
ing  on  the  other  5  whereby  they  will  keep 
clofe  to  the  Valve-board,  though  moved  a 
little  circularly  by  the  rifing  and  falling  of  the 
Midriff.  The  Axils  c ,  x.  Fig .  12.  Plate  3. 
-are  to  be  fixed  with  their  flat  Side  to  the  Ends 
of  the  Midriffs,  not  only  with  Wood  Screws, 
but  alfo  with  broad  Tenons  of  Iron,  wilded 
and  incorporated  into  the  Axils;  which  Ten¬ 
sions  enter  into  Slits  or  Mortices,  cut  at  the 
Ends  of  the  long  Rails,  the  Ends  of  which 
Rails  are  ftrengthened  by  long  Iron  Plates  dd 
on  both  Sides,  faftened  with  Wood  Screws, 
through  which,  and  the  Iron  Tenons,  Iron 
Pins  pafs,  which  are  fere  wed  faft  with  Nuts 
to  the  Staple.  Fig .  13.  a  Section  of  the  End 

of 
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of  two  Ventilators  at  the  circular  End,  laid  on 
each  other,  fhewing  the  Iron  Rods  ffy  the 
Staples  gg,  and  Ends  of  the  Midriffs  ee. 

247.  The  upright  Iron  Rod  z,  Fig.  2. 
Plate  1.  will  work  up  and  down  very  freely 
in  a  fmall  Hole,  in  a  fquare  moveable  Iron 
Plate,  which  moveable  Iron  Plate  is  covered 
with  a  fomewhat  larger  hollow  fixed  Plate,, 
with  a  wide  Hole  in  it. 

248.  Some  work  the  fmall  Ventilator* 
Fig .  6.  Plate  1.  by  a  long  Lever  parallel  to 
the  Midriff,  one  End  of  which  is  fixed  at  R 
to  the  Iron  Rod  R,  z.  the  other  End  of  this 
Lever  reaching  as  far  as  to  the  other  End  of 
the  Ventilator,  and  is  fupported  by  an  up¬ 
right  Standard  of  Wood  fixed  on  the  Ventii 
lator,  at  the  Pittance  of  about  one  third  of  its 
whole  Length  from  R,  whereby  a  like  larger 
Ventilator  may  be  worked  with  the  greater 
Eafe,  viz.  becaufe  the  greateft  Force,  which 
is  requifite  for  railing  the  Midriff,  will  be  ex¬ 
erted,  by  pufhing  down  the  farther  End  of 
the  Lever,  which  a  Man  can  do  with  greater 
Eafe  than  he  can  lift  up  the  like  Weight  when 
he  is  in  a  ftooping  Pofture, 
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249.  Numb .  16.  Mention  is  made  of  the 
HeJ/ian  Bellows ,  or  a  Wheel  in  a  Dram.  The 
Defedt  and  Deception  of  this  Inftrument  lies 
in  this,  viz.  that  the  Velocity  and  Force  of 
the  Air  which  is  thrown  out  by  the  circulating 
Fans,  is  but  in  a  very  fmall  Degree  propor¬ 
tionate  to  the  Velocity  of  the  Fans,  becaufe 
the  Force  and  Velocity  of  that  Air  is  only 
equal  to  the  centrifugal  Velocity  given  by  the 
circulating  Fans,  multiplied  into  fo  rare  a 
Fluid  as  the  Air  is;  which  can  be  but  little, 
and  is  in  part  abated  by  the  Refinance  of  the 
ftagnant  outward  Air.  Whereas  were  Water 
thrown  out  by  fuch  an  Engine,  the  centrifugal 
Velocity  of  fo  denfe  a  Body  as  Water,  would 
bear  by  thirty  Times  a  much  nearer  Propor¬ 
tion  to  the  Velocity  of  the  circulating  Fans, 
and  the  proportionate  Refi  dance  of  the  outer 
Air  to  the  rufhing-forth  Water  would  be  very 
inconfiderable.  And  farther,  to  confirm  this 
Reafoning,  fuppofe  the  Nofe  of  the  fmall 
Ventilators,  Fig .  6.  Plate  1.  were  fixed  to 
the  Nofe  of  the  Drum  Bellows,  and  that  both 
Engines  were  worked  at  the  fame  Time,  it  is 
evident  that  the  Air  which  is  blown  from  the 
Ventilators,  it  having  no  other  Way  to  retreat, 
would  be  fuperior  to  the  Force  of  the  Air  from 
the  Drum,  which  is  no  more  than  its  centri¬ 
fugal 
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fugal  Velocity  multiplied  into  its  very  rare 
Subftance ;  and  confequently  the  Air  in  the 
Drum  would  be  repelled  to  the  Centre,  &c. 
The  contrary  of  which  would  be  the  Event, 
if  the  Force  of  the  Air  in  the  Drum,  and  con¬ 
fequently  its  Velocity,  were  greater  than  that 
of  the  Air  from  the  Ventilators.  And  ac¬ 
cordingly,  on  repeated  Trials  by  feveral  Ways, 
I  found  the  Quantity  and  Force  of  the  Air 
thrown  out  by  the  fmall  Ventilators,  Fig.  6. 
to  be  much  greater  than  the  Quantity  of  Air 
which  was  thrown  out  by  a  centrifugal 
Wheel,  which  was  about  feven  Feet  in  Dia¬ 
meter,  and  about  eighteen  Inches  wide :  And 
withal,  more  Labour  was  required  to  turn  the 
Wheel  than  to  work  the  Ventilators. 

250.  As  to  Hofpitals,  where  Ventilation  is 
to  be  ufed  with  proper  Caution,  it  may  be 
well,  efpecially  in  the  Cafe  of  fome  Diftem- 
pers,  to  draw  the  Bed-Curtains  clofe,  not  only 
during  the  Ventilation,  but  alfo  for  a  few  Mi¬ 
nutes  after  each  Ventilation,  viz.  till  the  cool 
frefh  Air  is  well  warmed,  and  blended  with 
the  warm  Air  of  the  Room. 

251.  It  is  well  known  that  the  foul,  putrid 
Air  of  Hofpitals  is  a  great  Difadvantage  to  the 

Patients  $ 
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Patients ;  and  this  not  only  confumptively- 
inclined  Perfons  are  fenfible  of,  but  alfo  thofe 
who,  otherwife  in  good  Health,  are  put  into 
Hofpitals  for  broken  Limbs,  where  they  get 
the  Hofpital  Diftemper,  which  they  would  not 
have  had  in  the  purer  Air  of  a  private  Houfe  ; 
as  do  many  alfo  whofe  Difeafe  requires  their 
long  Continuance  there.  Surgeons  alfo  ob- 
ferve,  that  Wounds  do  not  heal  fo  well  in 
fuch  foul  putrid  Air,  as  they  will  do  in  a  pu¬ 
rer  Air.  Whereas,  if  the  Air  of  Hofpitals 
were  changed  every  Day,  Morning  and  Even- 
ing,  for  a  little  Time,  fo  as  not  to  have  Time 
to  putrify,  it  is  probable  that  many  Patients 
would  recover  fooner,  and  that  fewer  would 
die  in  fuch  purer  Air  ;  which  would  have  this 
further  Advantage,  to  make  the  Charity  of 
Hofpitals  more  extenfively  ufeful,  by  making 
Room  for  a  quicker  Succeffion  of  Patients. 

252.  The  firft  Trial  of  Ventilators  in  an 
Hofpital,  was  made  in  the  County  Hofpital 
at  Winchejler  >  where  they  are  fixed  under  the 
Floor,  at  the  farther  End  of  the  Ward  from 
the  Entrance,  yet  fo  as  to  be  worked  with 
great  Eafe  by  thofe  in  the  Ward,  by  means 
of  a  Lever  F,  G,  Fig.  2  *  Plate  1.  fixed  acrofs 
the  Ward  between  the  Beds.  The  Midriffs 

of 
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of  the  Ventilators  are  each  feven  Feet  long, 
and  three  Feet  wide.  The  Ventilators  are  not 
feparate,  as  in  Fig.  2.  but  have  only  one  com¬ 
mon  Partition  of  thick  Plank.  The  Air  is 
drawn  out  of  the  Ward  through  a  large  Trunk, 
which  reaches  near  up  to  the  Ceiling,  that  it 
may  not  incommode  the  Patients  with  the 
Velocity  with  which  it  rulhes  into  the  Trunk ; 
which  Velocity  is  fo  great,  as  to  twirl  fall 
round  a  little  Wind-mill  placed  at  the  Mouth 
of  the  Trunk.  And  in  Cafes  where  fuch  a 
Wind-mill  cannot  be  feen  by  the  Workers  of 
the  V entilators,  then  the  Wind-mill  may  be 
made  to  make  a  very  fmall  tinkling  Bell  to 
found,  as  was  done  at  Newgate ,  when  the 
firlt  Ventilators  were  worked  by  Hand,  and 
,  as  is  done  in  Durham  County  Goal,  with  a 
very  fmall  Bell.  The  like  twirling  Wind-mill 
is  found  to  be  of  confiderable  Ufe  in  divert¬ 
ing,  and  thereby  encouraging  thofe  who  work 
the  Ventilators  to  perlift  in  working;  without 
which  fenlible  Amufement  they  are  apt  to  be 
difcouraged  from  working  the  Ventilators;  be- 
caufe,  as  it  has  been  found  by  Experience, 
they  are  apt  to  look  upon  it  as  working  to  no 
Purpofe,  lince  they  can  fee  no  vilible  Effed 
that  it  has  on  the  invilible  Air. 
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253.  This  Ward  being  filled  with  the 
Fumes  of  burning  Pitch,  they  were  drawn 
off,  and  difpelled  by  the  Ventilators,  through 
Trunks  which  conveyed  them  out  into  the 
open  Air,  in  nine  Minutes,  notwithftanding 
the  Length  of  the  Ward  is  fifty-eight  Feet, 
and  its  whole  Capacity  equal  to  278  Tuns. 
When  the  farther  Door  was  fhut  of  another 
long  Ward,  which  communicated  with  this 
by  a  long  Paflage,  on  working  the  Ventila¬ 
tors,  the  Smoke  was  drawn  down  the 
Chimney  of  that  Ward ;  and  with  ten  Mi¬ 
nutes  Ventilation  the  Ward  was  fenfibly 
fweeter. 

254.  As  to  the  Degrees  of  Refrigeration 
made  thereby,  Mr.  Pratt ,  Apothecary,  and 
Secretary  to  the  Plofpital,  fent  me  the  follow¬ 
ing  Obfervations,  made  with  Farenheit's  mer¬ 
curial  Thermometer,  which  was  graduated 
like  that  defcribed  Numb .  197.  which  was 
hung  on  the  Bed  next  to  the  open  Door  of  the 
Ward,  till  the  Mercury  was  got  to  a  fettled 
Point;  when,  on  working  the  Ventilators, 
the  Difference  was,  viz. 


December 
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December  24. 


External  Air  above  freezing 

4  Deg. 

In  the  Ward 

18 

After  ventilating  5  Minutes 

*7 

10  Minutes 

l5 

15  Minutes 

JS  , 

December  26. 

External  Air 

-  6 

In  the  Ward 

*9 

After  5  Minutes  Ventilation 

18 

10  Minutes 

17 

15  Minutes 

16 

20  Minutes  -  - 

■  *S± 

December  28* ' 

External  Air  into  freezing 

-  2 

In  the  Ward  above  freezing 

12 

After  5  Minutes  Ventilation 

I  i 

10  Minutes  - 

■  IO 

15  Minutes  *• 

q  for  feme  thing 
/  <  more. 

20  Minutes 

-  8i- 

Hence  we  may  obferve,  that  when,  Dec .  28, 

the  external  Air  was  fo  cold  as 

to  be  2  Deg; 

into  freezing,  and  the  Air  in  the  Ward  12,  that 

on  20  Minutes  Ventilation  the  A 

ir  of  the  Ward 

was  refrigerated  3  +  i  Degrees, 

vt’z.  to  8  -h  I* 

And  farther  in  the  Ward  from  the  Door,  the 
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Refrigeration  was  lefs,  and  in  warm  Wea¬ 
ther  the  Refrigeration  by  Ventilation  will  be 
much  lefs :  The  Degrees  of  Ventilation  muft 
therefore  be  more  or  lefs  in  proportion  to  the 
different  Temperature  of  the  Air  as  to  Warmth 
or  Coldnefs,  Moifture  or  Drinefs,  which  will 
be  beft  determined  by  Experience.  The  two 
principal  Times  of  Ventilation  fhould  pro¬ 
bably  be  Mornings,  and  Evenings  before  the 
Dew  falls $  the  firft  to  carry  off  the  frowzy 
Air  of  the  whole  preceding  Night,  the  latter 
to  fupply  the  Ward  vvith  Store  of  frefh  Air 
for  the  Service  of  the  Night.  Ventilation 
will  not  only  be  of  ufe  to  the  Patients  in 
many  Refppdts,  but  will  alfo  be  very  benefi¬ 
cial  to  the  Phyficians,  Surgeons,  Apotheca¬ 
ries,  and  Nurfes,  who  attend  them.  During 
Ventilation,  all  or  fome  of  the  Bed-curtains 
may  be  drawn,  efpecially  in  fome  Difeafes, 
and  during  the  colder  Conftitution  of  the  Air. 
This  is  what  is  pra&ifed  in  fome  Hofpitals, 
when  Windows  are  fet  open  to  air  them. 

255.  There  are  Ventilators  alfo  in  St 
George- s  Hofpital,  near  Hyde- Park-Corner, 
whofe  Midriffs  are  each  nine  Feet  long,  and 
four  and  a  half  Feet  wide.  They  are  fixed  on 
the  Top  of  the  Houfe,  and  are  worked  by  a 
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Wind-mill.  From  the  Ventilators  there  goes 
a  Trunk,  a  Foot  fquare  in  the  Clear,  to  the 
three  large  Wards  on  the  weftern  Side  of  the 
Hofpital,  which  are  over  each  other,  and  ex¬ 
tend  North  and  South.  From  the  above  men¬ 
tioned  perpendicular  Trunk,  there  is  near  the 
Cieling  of  each  Ward  a  like  Trunk,  which 
reaches  from  near  the  Door  of  the  W ard  to 
the  farther  End  of  it,  viz.  about  Seventy-five 
Feet;  where  the  foul  Air  being  drawn  into 
the  Trunk,  the  fucceeding  frefh  Air  enters  at 
the  Ward-door,  and  thereby  drives  out  the 
foul  Air  before  it;  and  the  like  Trunks  are 
fixed  in  the  Wards  on  the  eaftern  Side  of  the 
Hofpital.  But  the  frefh  Air  muft  by  no 
means  enter  at  the  Windows  in  cold  Wea¬ 
ther,  becaufe  fuch  cool  Air  will  fall  precipi¬ 
tately  down  thro’  the  warmer  Air  of  the  Ward, 
and  thereby  greatly  incommode  the  Patients ; 
whereas  by  entering  principally  at  the  lower 
Part  of  the  open  Door-cafe,  that  Inconve¬ 
nience  will  be  avoided  :  Or  Holes  might  be 
made  thro*  the  Wall,  for  the  Air  to  enter  the 
Wards  from  the  Stair-cafe ;  by  which  means 
the  foul  Air  at  that  End  of  the  Ward  will  be 
drawn  to  the  other  End  of  the  Ward,  and 
thence  be  drawn  off  by  the  Ventilators.  The 
poors  fhould  be  always  open  while  the  Ven^ 

£  2  tilators 
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tilators  are  working.  There  are  alfo  Air- 
trunks  to  feveral  lefTer  Wards,  as  alfo  to  a  foul 
Ward. 

256.  As  feveral  of  thefe  Wards  may  thus 
be  ventilated  at  the  fame  Time,  and  as  the 
Change  of  Air  will  therefore  be  fo  very  gentle 
as  to  be  in  a  manner  infenfible  5  therefore  the 
Ventilation  may  be  continued  much  the  longer* 
with  great  Safety  to  the  Patients. 

257.  Some  are  apt  to  think  Ventilators  life- 
Jefs  in  Hofpitals,  becaufe  they  can  in  good 
warm  Weather  air  the  Wards  by  opening  the 
Windows,  and  that  doubtlefs  much  better 
than  by  Ventilation ;  and  were  there  fuch 
good  kindly  Weather  all  the  Year  round,  then 
Ventilators  would  be  ufelefs.  But  fince,  for 
the  greateft  Part  of  the  Year,  the  external  Air 
is  too  cold  to  be  admitted  in  at  Windows,  be¬ 
caufe  it  is  a  well-known  Truth,  viz.  that  cold 
Air  admitted  into  the  upper  Part  of  a  warm 
Room,  being  fpecifically  heavier,  falls  pre¬ 
cipitately  down  thro’  the  warmer  Air.  And 
this  it  muil  doubtlefs  do  in  the  warm  Wards 
of  an  Hofpital,  fo  as  to  incommode  and  en¬ 
danger  the  Welfare  of  the  Patients  5  befides 
that,  the  Indraft  of  Air  at  open  Windows  will 

kg 
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be  much  greater  than  what  comes  in  by  the 
more  gentle  Method  of  Ventilation :  Befides 
this  further  great  Advantage,  that  the  fre£h  Air 
drawn  in  by  Ventilators,  principally  enters  the 
Wards  at  the  lower  Half  of  open  Door-cafes, 
as  is  plain  to  be  feen  by  holding  a  lighted 
Candle  at  the  lower  and  upper  f>arts  of  an 
open  Door-cafe  ;  or  elfe  the  frefh  Air  may  be 
conveyed  into  fome  Wards,  by  Trunks  placed 
near  the  Floor,  as  is  done  with  gtidd  Effedt 
In  32  Chambers  in  the  Small-Pox  Hofpital  at 
Sir  John  Oldca/Ile’s.  It  has  been  faid,  that 
fome  Hofpitals  ftand  in  fo  open  and  airy  a  Si¬ 
tuation,  that  they  have  no  Occafion  for  Ven¬ 
tilators  5  yet  it  is  well  known,  that  notwith- 
Handing  Ships  at  Sea  are  in  fo  airy  a  Situa¬ 
tion,  that  Millions  of  People  have  loft  their 
Lives  there  by  the  Foulnefs  and  Putridnefs  of 
the  Air  in  Ships  $  which  Inconvenience  is  ef¬ 
fectually  prevented  by  Ventilators,  as  is  now 
fully  proved  by  repeated  Experience  in  many 
Ships,  which  the  People  on  board  are  fo  fen- 
fible  of,  that  they  work  the  Ventilators  with 
Eagernefs. 

\  . t  ' 

258.  There  are  Ventilators  alfo  fixed  in 
the  County  Hofpital  at  Northampton ,  which 
ventilate  three  Wards  over  each  other :  they 
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are  fixed  to  the  Cieling  of  the  middle  Ward  to 
fave  Room,  and  are  worked  in  the  upper  Ward 
by  a  Bed -fide.  They  are  fourteen  Inches  deep 
in  the  Clear  within,  and  their  Midriffs  fix  Feet 
long,  and  three  Feet  nine  Inches  wide.  They 
have  not  wanted  any  repairing  in  ten  Years,  tho* 
worked  conftantly  three  or  five  times  a  Day. 

259.  The  lower  Ward  contains  125  Tuns 
of  Air,  the  middle  Ward  313,  and  the  up¬ 
per  Ward  about  230  Tuns.  Small  twirling 
Wind-mills  may  be  fixed  in  each  Ward, 
where  the  Air  is  drawn  into  the  refpedtive 
Trunks  of  the  Ventilators  $  which  are  found 
to  be  of  ufe,  not  only  to  divert  and  amufe 
thofe  who  work  the  Ventilators,  but  alfo  to 
let  the  Patients  in  each  Ward  know  that  they 
have  their  due  Proportion  of  Ventilation. 

260.  The  Ventilators  are  fixed  in  anHofpi- 
tal  at  Brijiol  in  a  different  Manner  from  any 
of  the  above  mentioned,  viz.  one  of  the  large 
Ventilators,  Fig .  2.  is  placed  in  an  inverted 
Fofition  dire&ly  over  the  other,  leaving  a  void 
Space  between  them  of  about  20  Inches 
Depth  ,  in  which  Pofition  the  Iron  Rods  R, 
z ,  are  worked  up  and  down  by  a  Winch, 
which  has  two  crooked  Cranks  in  its  Axil, 

ta 


VENTILATORS.  23 

*  j\  ^ 

to  which  the  Rods  are  fixed.  Bat  as  by  this 
means  the  Motion  of  the  Rods  is  very  oblique*; 
it  was  therefore  neceffary  to  have  the  Holes 
at  zz  very  large,  and  confequently  requifite  to 
have  leathern  Bags  nailed  round  the  Holes 

>  V 

zz  at  one  End,  and  tied  to  the  Bars  at  the 

9  H  V 

other  End.  This  Manner  of  fixing  Ventila¬ 
tors  may  be  commodious  in  Places  where  there 
is  not  convenient  Room  for  the  other  Man¬ 
ner  of  placing  and  working  them ;  but  then 
they  require  fomewhat  the  greater  Force  to 
work  them,  on  account  of  the  great  Obliquity 
of  the  Rods,* 

261,  In  the  Year  1752,  a  Pair  of  double 

A  »■ 

Ventilators  were  put  into  an  Hofpital  for  the 
Small-Pox  at  Sir  John  Qldcaftles ,  near  Lon - 
don .  Their  Midriffs  were  feven  Feet  long* 
and  three  Feet  wide.  The  Houfe  was  four 
Stories  high,  with  Galleries  on  every  Floor,, 
on  each  Side  of  which  were  four  Chambers* 
with  vacant  Spaces  in  the  Middle,  in  which 
there  was  a  Chimney.  In  the  Middle  of  one. 
of  thefe  Galleries  the  Ventilators  were  fixed 
up  to  the  Cieling,  where  the  Lever  was  com- 
modioufly  worked  up  and  down  by  means  of 
long  Iron  Rods  fixed  to  it  at  F  and  G ,  Fig.  2,  the 
lower  Ends  of  which  Rods  were  fixed  to  fhort 

C  4  Levers/ 
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Levers,  one  End  of  which  worked  on  Iron 
Pins  fixed  in  the  Sides  of  the  vacant  Space 
where1  the  Chimney  was.  By  means  of  Trunks 
branching  from  the  larger  perpendicular  ones, 
all  the  thirty-two  Chambers  were  ventilated 
in  their  Turns,  m,  the  eight  Rooms  of  a 
a  Gallery  at  a  Time,  by  having  the  foul  Air 
drawn  with  a  cautious  Hand  thro’  a  Hole  four 
Inches  fquare,  near  the  Cieling  of  each 
Room,  in  which  were  two  Patients,  the 
frefh  Air  entering  thro’  a  long  Trunk  under 
the  Bed  on  the  other  Side  of  the  Room  $  which 
Trunk  is  full  of  final!  Holes,  efpecially  at  its 
farther  End,  thereby  not  only  to  prevent  the 
Inconvenience  of  a  large  Stream  of  Air  in  one 
Place,  but  alfo  to  convey  fame  of  the  frefh 
Air  to  the  farther  Side  of  the  Room,  and  by 
that  means  impel,  all  the  foul  Air  fo  as  to  have 
it  drawn  out.  The  foul  Air  is  conveyed  by  a 
Trunk  thro’  the  Roof  of  the  Houfe,  in  a 
Valley,  where  the  upper  Part  of  the  Trunk 
is  turned  horizontally,  to  prevent  the  Entrance 
of  Rain.  In  cafe  it  may  not  be  proper  to 
ventilate  any  particular  Wards,  there  is  a  Valve 
to  prevent  the  drawing  out  of  any  Air.  The 
Midriffs  were  feven  Feet  long,  and  three  wide. 
There  are  now  many  more  Chambers  aired  by 
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the  fame  Ventilators.  This  is  no  Annoyance 
to  the  Neighbourhood. 

262.  This  Ventilation  caufes  the  Hofpital 
to  be  in  a  manner  as  fweet  as  a  private  Houfe. 
And  it  is  obferved,  that  fewer  by  more  than 
one  Third  die,  fince  the  drawing  the  foul 
putrid  Air  out  of  the  Chambers  by  Ventila¬ 
tion  $  and  it  is  reafonable  to  think,  that  the 
Danger  of  fo  putrid  a  Diftemper  as  the  Small- 
Pox  is,  will  be  much  greater  in  a  foul  putrid* 
than  in  a  purer  Air.  The  good  Effedt  of 
this  Method*  will  probably  lead  to  the  not 
keeping  the  Chambers  of  the  Sick  very  clefs 
in  private  Houfes. 

262.  As  Ventilators  were  firft  fixed  in  Win¬ 
ch  ejter  Hofpital,  fo  were  they  firft  ufed  in  that 
Goal,  which  are  found  to  be  of  great  Benefit 
to  the  Prifoners,  in  freeing  them  from  the 
intolerable  Stench  of  a  foul,  clofe,  putrid  Air, 
by  often  drawing  it  oft,  and  introducing  frefh 
Air.  They  are  fixed  up  to  the  Cieling  of  the 
Debtors  Room,  as  well  that  they  may  be  out 
of  the  Reach  of  the  Prifoners  to  damage  them, 
as  alfo  that  they  may  take  up  none  of  their 
Room  j  where  they  are  worked  by  the  Lever 
F, G,  which  is  placed  near  a  Wail,  thereby 

venti- 
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ventilating  both  the  Debtors  Room  and  the 
Criminals  Dungeon,  or  Night-Room.  The 
Prifoners  enjoyed  good  Health  for  more  than 
two  Years  after  they  were  fixed  there,  viz, 
till  two  Fellows  from  Reading  Goal,  who  had 
the  Goal  Didemper,  firft  gave  it  to  a  Man 
who  fbaved  them  ;  and  fome  time  after  eight 
more  were  feized  with  it,  who  were  all  in 
the  fame  Day-Room,  in  which  the  Felons 
had  been  till  they  were  executed  ;  and  no 
more  than  thofe  eight  were  ill  of  that  Diftem- 
per  for  a  long  Time  after :  An  evident  Proof, 
that  the  Felons  brought  the  Diftemper  there. 
The  Goal  Diftemper  is  of  fo  infectious  and 
peftilent  a  Nature,  that  it  is  well  known,  by 
many  Inftances,  to  have  been  carried  a  great 
Way  in  the  frefh  open  Air;  and  may  well 
therefore  infeCt  in  clofe  Prifons,  nofwithftand- 
ing  the  Wards  are  ventilated  to*  fu'ch  a  Degree, 
as  very  fenfibly  to  refrefh  them.  Yet  it  is 
very  probable  that  the  like  Degree  of  Venti¬ 
lation,  might  effectually  prevent  the  Breeding 
of  Goal  Diftempers,  which  are  chiefly  oc¬ 
casioned  by  a  high  Degree  of  Putrefaction  of 
foul,  long- confined,  ftagnant  Air.  ThusSilk^ 
Worms  are  deftroyed  by  their  own  Stench. 

263* 
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263.  It  were  therefore  to  be  wifhed,  that 
the  Ptifoners  which  are  removed  from  un¬ 
ventilated  Goals,  to  thofe  which  have  Venti¬ 
lators,  were  carefully  kept  in  feparate  Wards, 
till  Ventilators  are  put  into  all  Goals.  For, 
tho*  Ventilation  will  effectually  prevent  the 
firft  Breeding  of  the  Goal-Diftemper,  yet  k 
will  not  cure  it,  nor  prevent  its  fpreading  In¬ 
fection.  Which  fhews  how  reafonable  it  is 
to  have  all  Goals  thus  ventilated,  thereby  to 
prevent  the  Breeding  of  that  peftilential  in¬ 
fectious  Difeafe,  called  the  Goal-Diftemper* 

* 

264.  Many  are  apt  to  think,  that  there 
is  no  Occalion  for  Ventilators  in  thofe  Prifons, 
which  have  an  open  Area  or  Court,  for  the 
Prifoners  to  air  themfelves  in.  But  this  is  a 
great  Miftake  :  For  there  are  many  In  fiances 
of  the  Goal-Diftemper’s  being  bred,  and  de- 
ftroying  many  in  Goals  with  open  Courts. 
This  was  frequently  the  Cafe  in  the  Savoy^ 
before  Ventilators  were  fixed  there  to  change 
the  foul  putrid  Air  of  the  Wards.  And  in 
the  Fleet  Prifon  an  hundred  died  of  that  Dif~ 
temper  in  the  Winter,  between  the  Years 
1753  an^  J754>  notwithftanding  there  is  a 
large  Area.  And  it  is  notorious,  that  Millions 
©f  Mankind  have  been  deftroyed  by  the  noxi¬ 
ous 
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ous  putrid  Air  in  Ships,  and  this  notwith- 
Handing  they  have  the  Advantage  of  Plenty 
of  very  pure  Air  to  breathe  in,  whenever 
they  come  upon  the  open  Deck*  Thefe 
daily  Inftances  fully  prove  the  great  Import¬ 
ance  of  refreshing  the  foul  Air  in  Prifons* 
Ships,  &c. 

265.  Dr.  Pr ingle ,  in  his  ingenious  Obfer - 
vations  of  the  Nature  and  Cure  of  Hofpital 
and  Goal  Fevers ,  fays,  c  That  there  is  no  Se~ 

*  curity  from  the  Diftemper  at  Trials,  tho* 
c  none  of  the  Prifoners  are  adtually  ill  of  the 

*  Diftemper  *  for,  befides  that  it  may  be  in 
c  the  Blood  for  fome  Time,  without  any  ap~ 

*  parent  Symptoms;  even  in  an  healthful 
4  State,  the  Danger  is  little  lefs,  from  the 

*  deaths/  Which  he  propofes  to  have  burnt., 

266.  By  Order  of  the  Right  Hon.  Henry 
■Fox,  Efq;  Secretary  at  War,  Ventilators  are 
fixed  under  a  Guard-bed  in  the  Savoy ,  whofe 
Midriffs  are  eight  Feet  long,  and  five  Feet 
broad  ;  with  thefe,  five  Rooms  are  ventilated ; 
three  always,  and  fometimes  four  at  a  Time. 
The  Air-Pipes  draw  Air  from  under  the 
Guard  Teds;  Grate- work  Pafiages  being 
made  thro’  the  Fore-front  of  the  Beds,  at 
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an  oblique  diftant  Pofition  from  the  Mouth 
of  the  Pip  es,  thereby  to  prevent  the  Indraft 
of  any  Thing  the  Soldiers  may  out  of  Diver- 
Con  put  there.  And,  for  the  fame  Reafon, 
one  of  the  Air-Pipes  which  goes  down  thro* 
the  Boards  of  the  Floor  to  a  Room  below, 
does  not  go  diredlly  thro’  the  Cieling,  which 
is  opened  at  about  two  Yards  Diftance  from 
the  Air-Pipe. 

267,  Mr.  Hayward^  Mailer  of  the  Savoy 
Prifon,  has  always  been  very  careful  to  have  the 
Wards  fcraped  and  fwept  every  Morning  ;  for 
he  obferves  that  the  Dirt  of  their  Shoes  much 
increafes  the  Stench  and  Foulnefs  of  the  Air. 
Yet,  notwithflanding  this  his  Care  to  keep  the 
Rooms  clean,  when  there  were  many  Prifo- 
ners,  they  were  apt  to  be  fickly,  and  to  get 
the  Goal-Diftemper,  for  want  of  changing 
the  foul,  ftagnant,  putrid  Air.  The  doing  of 
which,  by  means  of  Ventilators,  has  made 
thofe  Wards  fo  healthy,  that  in  the  Year 
17 49,  of  200  Men  but  one  died,  and  he  of 
the  Small-Pox.  And  in  the  Year  1750,  of 
240  which  were  there  three  Months,  but 
two  died.  In  the  Year  1751,  none  died: 
And,  in  the  Year  1752,  only  one  old  Perfon 
shed*  Whereas,  before  the  Ventilators  were 

put 
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put  up,  there  often  died  50  or  100  of  the  ln~ 
fedious  Goal-Diftemper.  And  this,  notwith- 
ftanding  they  have  a  paved  open  Court  to 
walk  in,  which  was  washed  thrice  a  Week  in 
the  Evening,  and  the  Wards  as  often  in  the 
Morning  in  warm  Weather,  and  every  14  or 
20  Days  in  cold  damp  Weather.  But,  be¬ 
fore  Ventilation,  the  foul  Air  of  the  Wards, 
which  became  putrid  by  long  Continuance, 
being  not  frequently  changed  for  frefh  Air, 
was  infedious  and  deadly.  This  probably 
occafioned  the  GoakDiltemper  there  in  the 
Year  1757  s  one  of  the  large  Wards  having 
no  Ventilation,  whence  the  Infedion  might 
fpread.  And  what  contributes  the  more  to 
the  prefent  Healthinefs  of  the  Place,  is,  that 
Mr.  Hayward ,  the  Matter  of  the  Prifon,  con- 
tinues  with  the  fame  Care  and  Zeal  to  keep  it 
clean.  And,  the  more  effedually  to  cure  the 
W ards  of  any  Infedion,  he  burns,  as  I  defirecj 
him,  every  fix  Weeks,  two  Pounds  of  Brim- 
fione  in  the  larger  Wards,  and  a  Pound  in  the 
fmaller  Wards.  And  Mr.  Akerman ,  the 

*  i 

Keeper,  informed  me  that  the  Wards  in 
Newgate  are  cleaned  every  Week  5  a  laudable 
Example  that  ought  tq  be  pradifed  in  Goals  5 
but  one  of  the  Wards  having  no  Ventilators, 
aqd  the  Place  being  crowded  with  Men,  the 

Goal- 
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Goal-Diftemper  was  bred  in  the  very  hot 
Summer  of  the  Year  1757,  which  was  pre¬ 
vented  from  fpreading,  by  removing  the  Sick* 
and  purifying  the  Wards  with  the  Fumes  of 
burning  JBrimftone  and  Vinegar.  If  fome 
Trunks  were  put  up  for  the  foul,  hot,  light 
Air,  to  pals  off  thro*  the  Roof,  it  would  pro¬ 
bably  be  an  effectual  Means  to  prevent 
that  peftilential  deftru&ive  Diffemppr  from 
breeding. 

268.  Ventilators  were  fixed  in  New¬ 
gate,  by  Order  of  Sir  Richard  Ho  are  when 
Lord-Mayor,  which  ventilated  five  principal 
Wards  where  the  Women  were.  It  was  ob- 
fervable  that  the  Prifoners  were  more  healthy, 
and  confiderably  fewer  of  them  died,  for  a 
Year,  during  which  thofe  Wards  were  venti¬ 
lated  ;  which  are  but  Part  of  the  Apartments, 
ip  which  there  are  often  a  great  Number  of 
Prifoners.  And  the  greateft  Part  of  thofe 
died,  when  many  fickly  Prifoners  were 
brought  from  other  Goals  to  Newgate >  to 
attend  the  Seffions. 

i.  ‘  * 

269.  But  as  this  falutary  Ventilation,  in 
Newgate ,  with  Mens  Hands,  was  afterwards 
neglected,  in  the  Year  1752,  in  the  Mayoiv 

v;  alty 
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alty  of  Mr.  Alderman  Winterbottom ,  the 
Lord-Mayor  and  Aldermen  came  to  a  Refo- 
lution  to  have  much  larger  Ventilators  fixed 
in  Newgate ,  to  be  worked  by  a  Wind-mill, 
An  Affair  which  I  had  much  at  Heart,  as  be¬ 
ing  a  laudable  Example,  not  only  to  the  reft 
of  the  Nation,  but  alfo  to  other  Nations,  par¬ 
ticularly  France ,  where  the  Duke  de  Noailles 
defired  me,  by  his  Librarian  Monf.  Mazeas , 
of  the  Society  of  Navarre ,  and  F.  R.  S.  to 
fend  him  an  Account  how  it  was  done  $  that 
as  far  as  in  him  lay,  he  might  promote  the 
having  the  fame  done  in  the  Prifons  of 
France . 

270.  h  h}  (Fig.  19.)  the  Midriffs  of  the 
Ventilators  are  each  nine  Feet  long,  and 
four  and  a  half  wide.  Two  Pair  of  thefe 
Ventilators  are  laid  on  each  other,  (as  in  Fig , 
13,)  abed .  The  Midriffs  of  both  Ventilar 
tors  are  moved  up  and  down  by  the  flat  Iron 
Rods  e  f,  which  have  a  Joint  at  where 
they  are  fixed  to  the  Midriffs,  then  pafiing 
thro’  the  upper  Part  of  the  lower  Ventilator, 
and  thro'  the  Bottom  of  the  upper  Ventilator, 
and  alfo  thro’  an  Iron  Plate  at  z ,  about  three 
Inches  fquare  5  this  Plate  to  be  covered  by 

another  broader  Iron  Plate,  which  is  to  be 

*  '  ■  ‘  -  1  *  /' 
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fcrewed  faft  to  the  Bottom  of  the  upper  Ven¬ 
tilator  :  This  upper  Plate  has  a  wide  Hole  in 
its  Middle,  to  give  room  for  the  Iron  Rod  at 
g  to  movefideways  to  and  fro,  with  the  under 
Plate,  the  Hole  of  which  exa&ly  fits  the  Iron 
Rod,  by  which  means  no  Air  can  efcape  at  g ; 
and  the  like  Plates  are  at  z,  which  is  the  Top 
of  the  Ventilator :  At  f  g ,  are  Joints,  where 
the  Iron  Rods  are  fixed  to  the  Midriffs ;  by 
this  means  both  Midriffs  are  moved  up  and 
down  at  the  fame  Time.  And  the  Iron  Rods 
of  both  Sides  of  the  Ventilators  being  fixed 
to  one  common  Lever  at  e  e>  all  the  four 
Midriffs  are  thereby  alternately  worked  up 
and  down  at  the  fame  Time. 

270.  The  circular  Ends  of  the  Ventilators, 
as  well  as  all  other  Parts,  are  fattened  with 
Wood  Screws  dawbed  with  Greafe  to  prevent 
their  rutting  in  the  Wood,  fo  that  any  Part 
can  be  taken  off  commodioufly,  to  rectify  any 
Failure  in  them. 

271.  ww  xxxx  are  the  Valve-holes, 
which  are  23  Inches  long,  and  fix  and  a  half 
Inches  wide.  The  Valves  are  covered  with 
Buckram  glued  on  them,  for  their  greater 
Strengths  and  if  fome  Linfeed-oil  is  mixed 

D  with 
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with  the  Glue,  it  will  prevent  its  foftening 
with  mold  Air.  The  Valves  move  on  Lifts 
of  tann’d  Sheepfkin,  and  fall  on  Lifts  of 
woollen  Cloth  nailed  round  the  Valve-holes, 
to  break  the  Force  of  their  Fail,  and  better 
to  prevent  the  Efcape  of  the  Air. 

272.  A  very  large  Nofe,  (Fig.  20.)  is 
fixed  with  Iron  Hooks  k  k  to  the  Ventilators 
/  /,  which  Nofe  is  divided  into  three  Spaces. 
The  middle  or  larged  of  thefe  Spaces,  m  m> 
receives  all  the  foul  Air  which  is  blown  into 
it,  from  the  eight  middle  Valves  x  x  x  x, 
(Fig.  19.)  whence  it  pafTes  through  a  Trunk 
/ t,  fixteen  Inches  wide,  up  through  the 
Leads  of  Newgate  >  into  the  open  Air..  The 
Top  of  this  Trunk  is  covered  with  Weather¬ 
boards  to  keep  the  Rain  out;  the  middle 
Valves  xx xx  hang  fo  as  to  open  outwards. 

273.  The  two  other  outer  Spaces  or 
Partitions  of  the  Nofe  p p>  receive  the  foul 
Air,  which  is  drawn  into  them,  from  the 
feveral  Wards,  through  the  Trunks  pp,  and 
pafTes  off  into  the  Ventilators,  through  the 
eight  outer  Valve-holes,  vvvv,  (Fig.  19.) 
whofe  Valves  are  hung  fo  as  to  open  inwards. 
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274.  As  the  feveral  branching  Trunks  are 
to  be  opened  and  {hut,  as  it  {hall  be  found 
proper  to  ventilate  or  not  ventilate  the  feveral 
Wards  in  their  Turns  fo,  in  order  to  prevent 
the  Spoiling  the  Midriffs  of  the  Ventilators, 
for  want  of  Supply  of  Air,  when  all  the 
Trunks  may  happen  to  be  clofed,  it  was 
therefore  requiiite  to  have  two  Holes  cut  in 

the  outer  Noftrils  or  Partitions  of  the  Nofe, 

* 

at  z  z,  (Fig.  20.)  each  Hole  to  be  18  Inches 
long,  and  io  Inches  broad  or  high,  and  12 
Inches  deep,  and  to  have  thefe  Holes  covered 
with  Boxes,  20  Inches  long,  and  14  Inches 
wide,  to  be  faflened  with  Aiding  Fillets  like 
Drawers.  The  Bottom  of  each  of  thefe  Boxes 
to  be  a  large  moveable  Valve,  opening  up¬ 
wards,  and  towards  the  Ventilators.  Thefe 
may  be  called  fniffling  Valves,  becaufe  they 
are  to  be  made  of  fuch  a  Weight,  as  to  open 
only  when  all  the  Trunks  to  the  feveral  Wards 
are  fhut;  whereby  the  Ventilators  will  always 
be  fupplied  with  Air,  fo  as  not  to  endanger 
the  Breaking  the  Midriffs  for  want  of  it. 

275.  And  in  order  the  better  to  ftrengthen 
the  head  crofs  Rail  of  the  Midriffs,  that  they 
may  not  be  broken  by  the  quick  Jerks  of  the 
Crank  of  the  Windmill,,  when  it  turns  fa  ft, 

D  2  a 


36  The  Uses  of 

a  flrong  iron  Plate  is  fixed  to  that  Rail,  and 
for  the  fame  Reafon  the  Iron  Axle-tree  at  the 
other  Hinge-end  of  the  Midriffs  is  fix'd  with 
Clams  or  Claws  to  the  Ends  of  the  long 
Rail. 

276.  The  Lever  which  moves  the  Midriffs 
up  and  down  is  flrong,  and  fourteen  Feet  long, 
that  the  Ventilators  may  the  more  eafily  be 
worked  by  Men,  if  needful  in  long  calm 
Weather. 

277.  A  Weight  equal  to  the  Weight  of  the 
Iron  Rod,  which  reaches  from  the  Crank  of 
the  Mill’s  Axle-tree,  down  to  one  Arm  of  the 
Lever  of  the  Ventilators,  is  fixed  on  the  op¬ 
posite  Arm,  thereby  to  take  off  the  Refinance 
of  the  Weight  of  that  Iron  Rod  to  the  Motion 
of  the  Mill. 

278.  The  Ventilators  are  about  18  Inches 
deep  in  the  Clear,  thereby  to  allow  for  the 
Thicknefs  of  the  Midriffs;  and  that  they 
may  not  ftrike  againfl  the  Top  and  Bot¬ 
tom  of  the  Ventilators,  which  would  fpoil 
them. 

•  *  \ 

279. 
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279*  These  Ventilators  are  fixed  in  an  up¬ 
per  Room  of  Newgate,  \n  order  to  be  near  the 
Windmill  on  the  Leads,  which  works  them. 
From  each  of  the  outer  Noftrils  there  goes 
a  Trunk,  which  are  12  Inches  in  the  Clear 
within-fide;  thefe  Trunks  pafs  along  on  each 
Side  of  the  open  Area  over  the  Gate-way,  but 
at  fome  Diftance  from  the  Sides  of  the  Area* 
And  then  defeend  through  all  the  Floors  as 
far  as  a  little  below  the  Cieling  of  the  Ground- 
Rooms  ;  and  are  covered  with  plate  Iron 

within  the  Reach  of  the  Prifoners. 

\ 

280.  From  thefe  defeending  Trunks,  lefier 
Trunks,  fix  Inches  fquare  within,  branch  off 
near  the  Cieling  of  every  Room.  '  Thefe 
branching  Trunks  may  be  larger  or  fmaller, 
according  to  the  different  Sizes  of  the  Wards, 
and  alfo  in  proportion  to  the  greater  or 
leffer  Numbers  of  Prifoners  that  are  ufually 
there. 

281.  These  branching  Trunks  are  to  ex¬ 
tend  more  or  lefs  into  the  feveral  Wards,  in 
fuch  manner,  that  when  the  foul  Air  is  drawn 
out  of  any  Ward,  the  frefh  Air  may  enter  on 

*  the  oppofite  Side  5  and  by  that  means  drive 
all  the  foul  Air  out  before  it.  And  in  cafe 

D  3  there 
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there  are  feveral  Inlets  for  frefh  Air  on  op- 
pofite  Sides  of  the  fame  Ward,  then  the 
Trunk  reaches  to  the  Middle  of  the  Cieling 
of  fuch  Ward,  ' 

282.  And  that  many  Wards  may  be  venti¬ 
lated  at  the  fame  Time,  there  are  Hiding 
Shutters  with  long  Handles,  which  Hide  up 
and  down  in  Staples  >  in  order  not  only  to 
ventilate  feveral  Wards  at  a  Time,  by  partly 
doling  the  fide  Trunks;  but  alfo  wholly  to 
fhut  up  the  Trunks  of  fome  Wards,  while 
others  are  ventilating.  The  Handles  of  thefe 
Sliders  are  locked  faft,  that  it  may  not  be  in 
the  Power  of  the  Prifoners  to  fhut  or  open 
them.  In  order  to  find  out  in  what  Propor¬ 
tion  to  clofe  with  Hiding  Shutters  the  Trunks 
of  the  feveral  Wards  that  are  to  be  ventilated 
at  the  fame  Time,  it  will  be  needful  at  fir  ft 
to  tie  a  lighted  Candle  at  the  End  of  a  Pole, 
and  hold  it  at  the  Mouths  of  the  Trunks, 
thereby  to  make  fomeEftimate  of  the  Quan¬ 
tity  of  foul  Air  that  is  drawn  into  the  feveral 
Trunks, 

283.  And  when  the  upper  Floors  are 
ventilating,  the  Air  is  hindered  from  being 
drawn  out  of  the  lower  Floors,  either  by 

7  fhut- 
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♦ 

fhutting  all  their  Trunks,  or  by  a  Aiding 
Iron,  which  (huts  the  defending  Trunk,  near 
the  Floor  of  ,the  loweft  of  the  Rooms  that 
are  ventilated.  But  when  the  Wards  of  the 
lower  Floors  are  to  be  ventilated,  then  all  the 
Side-branching  Trunks  of  the  upper  Floors 
are  to  be  Aiut,  that  the  whole  Effect  of 
Ventilation  may  be  in  the  Wards  of  the  lower 
Floors. 

1 

284.  By  this  means,  all  the  Wards  may  be 

\ 

ventilated  in  their  Turns,  in  fuch  Proportion 
as  (hall  by  Experience  be  found  mcft  con¬ 
venient. 

285.  All  thefe  Aiding  Shutters  have  large 
Figures,  viz.  i,  2,  3,  &c.  painted  on  them  ; 
that  by  thefe  Numbers  they  may  more  eaAly 
be  defcribed,  and  referred  to,  in  the  feveral 
Directions  for  ventilating  the  feveral  Wards. 

286.  In  the  Cafe  of  a  Prifon  that  is  built 
with  an  open  Area  or  Court  in  the  Middle  ; 
the  Side  of  the  Prifon  which  is  oppoAte  to 
the  Side  where  the  Ventilators  are,  may  corn- 
modiouAy  be  ventilated  in  its  Turn,  by  having 
a  round  brick  Air -gutter  under  -  ground, 
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through  which  the  foul  Air  of  thofe  Wards 
inay  eafily  be  drawn* 

2 87.  In  lefler  Prifons  the  Ventilators  need 
be  but  one  half  of  thefe  in  Newgate ,  which 
may  eafily  be  worked  by  men  ;  as  is  found 
by  Experience  in  feveral  Prifons  and  Ho- 
fpitals. 

A  Defcription  of  the  Windmill \  which  is  fixed 

on  Newgate  to  work  the  Ventilators  $ 

Plate  IV.  Fig.  21. 

288.  As  this  Mill  is  defigned  and  con¬ 
trived  to  move  with  a  fmall  Degree  of  Wind, 
and  withal  to  obtain  a  fufficient  Power  in  a 
linall  Compafs,  I  thought  it  requifite  to  give 
a  Draught  and  Defcription  of  it.  Fig .  21.  c. 
is  one  of  the  Crofs-trees  which  fupport  the 
Mill-poft  d ,  and  the  Spurs  or  Braces  e  e  -y 
which  Crofs-trees  reft  on  the  Blocks  a ,  where 
they  are  fixed  to  the  Floor  they  ftand  on,  by 
ftrong  Iron  Bolts,  fcrewed  faft  under  the 
Floor.  l\  the  Crown-tree,  to  fteady  the  Iron 
Rod  that  paffes  there  through  Brafs  Collars, 
which  are  contrived  fo  as  to  fcrew  clofer  to¬ 
gether  as  they  wear  away,  d  is  the  main 
oaken  Poft3  which  is  bored  hollow  for  the 

-  •  -  •  -  Iron 
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Iron  Rod  b  to  pafs  through  from  the  Crank 
of  the  Iron  Axle-tree  /.  /  is  the  Girdle  on 
which  the  turning  Frame  g  n  moves ;  on  this 
Girdle  lies  a  broad  circular  Iron  Plate,  on 
which  the  Brafs  Fridtion-  wheels  have  their 
Bearing,  and  thefe  Wheels  are  fo  placed  at 
different  Diftances  as  to  turn  on  different 
Parts  of  the  Plate,  and  thereby  fave  its  wear¬ 
ing  all  in  one  Circle.  Thefe  Wheels  are  three 
Quarters  of  an  Inch  thick,  and  five  and  half 
Inches  in  Diameter  ^  their  Iron  Axle-trees  are 
an  Inch  thick,  and  move  in  Brafs  Collars. 
g,  n ,  is*  the  turning  Frame  which  carries  the 
Axle-tree  i  /,  ■  and  the  Sails  /  ky  which  are 
turned  fo  as  always  to  face  the  Wind,  by  the 
Vane  h .  q  r,  the  double  pricked  Lines,  are 
Iron  Braces,  which  are  faftened  at  each  End 

with  Iron  fcrew  Bolts  to  keep  the  Frame  from 

* 

wracking,  z  is  the  Crank,  which  is  fix  and 
half  Inches  long,  and  therefore  gives  a  Stroke 
of  thirteen  Inches :  but  the  lower  End  of  the 
Iron  Rod  x  is  fixed  to  the  Lever  of  the  Ven¬ 
tilator,  Fig,  19.  at  fuch  a  Diftance  from  the 
Centre  of  its  Motion,  as  to  raife  and  fall  the 
Midriffs  fifteen  Inches ;  there  are  Brafs  Collars 

4i. 

at  the  Joining  of  the  Iron  Rod  to  the  Crank, 
and  alfo  at  the  Bearings  of  the  Axle-tree, 
which  Collars  are  fcrewed  nearer  and  nearer 
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as  they  wear  away.  The  Iron  Axle-tree  ex¬ 
tends  forward  about  two  Feet  and  half  beyond 
the  Face  of  the  Sails,  from  the  Extremity  of 
which,  j,  eight  Iron  Braces  /  /,  go  to  each 
Arm,  to  which  they  are  faltened  by  Iron 
fcrew  Bolts,  which  bind  them  and  the  Iron 
Circle  of  pricked  Lines  m  my  in  Fig.  22.  fa  ft 
together :  the  Diameter  of  this  Iron  Circle  is 
fix  Feet.  The  Sweeps  or  Arms  of  the  Mill  k  k 
are  feven  Feet  three  Inches  long,  They  are 
morticed  into  the  Knave  or  Drum  y  y.  And  as 
an  Angle  of  55  Degrees  is  found,  both  by  ma¬ 
thematical  Calculations  and  by  Experience,  with 
a  Email  Windmill  placed  before  the  Nofe  of 
my  Ventilators,  to  be  the  Degree  of  Weather¬ 
ing,  as  Millwrights  call  it,  or  the  Angle  or 
oblique  Pofitiori  of  the  Sail  to  the  Wind,  for 
obtaining  the  greater  Force,  fo  an  Angle  near 
that,  viz.  of  60  Degrees,  has  been  found  by 
Experience  of  the  right  honourable  the  Earl 
of  Northumberland ,  as  he  informed  me,  to  do 
very  well  in  fuch  fmall  Mills.  Butin  common 
Mills,  with  very  long  Arms,  the  Obliquity  of 
the  Sails  ought  to  be  lefts  $  eife  their  great  Ve¬ 
locity  will,  in  ftrong  Winds,  caufe  a  counter¬ 
acting  Force  at  the  Back  of  the  Sails.  In  order 
to  avoid  this  Inconvenience  Mr.  Cowper  very 
rightly  propofed,  not  to  fill  up  the  whole 

Space 
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Space  with  Sails,  but  to  leave  a  void  Space 
of  about  fix  Inches  Breadth  between  the  Sails, 
as  is  reprefented  in  the  Sails  mmy  Fig.  22, 
that  the  direct  Current  of  the  Wind,  as  it 
-  paffed  through  there,  might  carry  along  with 
it,  and  give  a  Turn  to  the  Courfe  of  the 
Wind,  which  elfe,  being  drove  obliquely 
from  the  Face  of  the  preceding  Sail,  would 
thereby  be  drove  to  aft  on  the  Back  of  the 
following  Sail,  and  thereby  abate  the  Force 
and  retard  the  Motion  of  the  Mill. 

289.  n  (Fig.  21.)  is  the  Brake-pole;  and 
the  fingle  pricked  Line  t  at  the  End  of  it,  is 
the  Sword  which  is  to  clafp  round  the  Nave 
to  flop  the  Mill,  by  pulling  the  Rope  w  which 
is  expreffed  by  the  fcroll  Line.  0  0  is  the  Bot¬ 
tom  Shere-tree  of  the  Turning-frame,  p  ex- 
prefles  the  Manner  of  fcrewing  the  Brafs  Col¬ 
lars  of  the  Axle-tree  nearer  and  nearer  as  they 

& 

wear  away. 

290.  Mr.  Baily  has  contrived  to  prevent 
a  Corn  Mill  from  going  too  fall,  and  more 
equably,  by  a  fixed  Sail,  like  an  Apron, 
fattened  in  Front  under  the  Axle-tree,  and 
afting  on  a  Lever  of  great  Purchace,  fo  as  to 
prefs  on  the  Friftion- wheel,  by  a  frnall  Roller 

greafed. 
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greafed,  in  proportion  to  the  Strength  of 
the  Wind. 

291.  The  Noxioufnefs  of  the  putrid  Air 
in  unventilated  Goals,  may  be  feen  in  the 
following  Account,  which  was  drawn  up  by 
Dr.  Pringle ,  viz* 

«  !  '  ,  ' 

An  Account  of  fever al  Perfons  feized  with  the 
Goal  Fever ,  by  working  in  Newgate,  and 
of  the  Manner  by  which  the  Infection  was 
communicated  to  one  entire  Family . 

292.  Having  lately  had  an  Opportunity 
of  feeing  feveral  Cafes  of  the  true  Goal  Fever 
arifing  from  the  Goal  itfelf,  I  thought  it 
would  not  be  improper  to  lay  before  the  So¬ 
ciety  a  fhort  Account  of  the  Manner  in  which 
thofe  Perfons  were  feized  ;  the  chief  Symp¬ 
toms  and  Progrefs  of  the  Difeafe,  with  fome 
Remarks  upon  it,  in  order  further  to  illuftrate 
what  I  have  advanced  *  elfewhere,  concern¬ 
ing  the  Danger  arifing  from  foul  Air,  and  the 
Agreement  of  this  Diftemper  with  what  has 
been  called  the  Fever  of  the  Hofpital,  or 
more  generally,  a  malignant  or  peftilential 
Fever. 


( 


*  Obfervations  on  the  Difeafes  of  the  Arniy. 
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293.  In  the  Month  of  October  1750,  a 
Committee  of  the  Court  of  Aldermen  was 
appointed  to  enquire  into  the  beft  Means  for 
procuring  in  Newgate  fuch  a  Purity  of  Air, 
as  might  prevent  the  Rife  of  thofe  infectious 
Diftempers,  which  not  only  had  been  de- 
flruCtive  to  the  Prifoners  themfelves,  but 
dangerous  to  others,  who  had  any  Communi¬ 
cation  with  them,  and  particularly  to  the 
Courts  of  Juftice  upon  the  Trial  of  Male¬ 
factors,  whereof  a  fatal  Inftance  had  occurred 
that  Year  at  the  Seffions  held  in  the  Old- 
Bailey. 

\ 

294.  The  Rev.  Dr.  Hales  and  I  being  con¬ 
futed  by  the  Committee  upon  the  Point  re¬ 
ferred  to  them,  and  having  vifited  the  Goal 
in  Company  with  thofe  Gentlemen,  it  was 
then  agreed  that,  confidering  the  Smalnefs 
of  the  Place,  in  proportion  to  the  Number 
of  the  Prifoners,  it  would  be  proper  to  make 
a  farther  Trial  of  the  Ventilator,  and  to  have 
it  worked  by  a  Machine  in  the  Manner  of  a 
Windmill,  to  be  ereCled  for  that  Purpofe 
upon  the  Leads  of  Newgate . 

295.  The  Scheme  was  laid  before  the 
Court  of  Aldermen  and  approved  of,  but  not 

7  Put 
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put  in  Execution  till  near  two  Years  after. 
For  on  the  11th  of  July  1752,  Dr.  Hales 
acquainted  Dr.  Knight  and  me,  that  feveral  of 
the  Tubes  were  finiftied,  and  that  the  Ma¬ 
chine  had  been  going  about  fix  Weeks; 
wherefore  being  defirous  to  fee  the  Effe&s, 
he  had  appointed  Mr.  Stibbs ,  the  Carpenter 
employed  in  that  Work,  to  meet  him  at  New¬ 
gate,  and  defired  us  to  go  along  with  him. — 
We  went  accordingly,  and  having  vifited 
feveral  of  the  Wards,  we  were  all  of  us  very 
fenfible,  that  fuch  as  were  provided  with 
ventilating  Tubes,  were  much  lefs  offenfive 
than  the  reft  that  wanted  them  ;  and  Dr. 
Hales  and  I  could  perceive  a  confiderable  Im¬ 
provement  made  upon  the  Air  of  the  whole 
Goal  fince  the  Time  we  had  been  firft  there 
with  the  Committee.  Some  of  the  Wards 
were  fo  free  from  any  Smell  peculiar  to  fuch 
Places,  that  1  am  perfuaded,  were  Dr.  Hales's 
Defign  compleated,  and  a  Perfon  appointed 
to  regulate  the  Sliders  of  the  Tubes,  and  to 
keep  the  Machine  in  order,  the  ufuai  bad 
Confequences  from  foul  and  crowded  Goals, 
might  in  a  great  meafure,  if  not  wholly,  be 
prevented  in  that  Place. 

296. 
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296.  One  of  the  Wards  allotted  for  the 
Women,  had  a  fmall  Room  adjoining  to  it, 
in  which  they  ufually  flept.  Both  Places 
feemed  at  that  Time  wrell  aired,  though  the 
latter  was  clofe,  and,  if  I  mi  flake  not,  without 
either  Window  or  Chimney.  The  Prifoners 
informed  us,  that  before  this  Ward  received 
the  Tubes,  this  fleeping  Place  had  been  very 
©ffenfive,  but  that  foon  after  it  became  fweet  9 
and  though  upon  the  fir  ft  Working  of  the 
Ventilator  they  had  been  .more  fickly  than 
before,  they  foon  recovered  their  Health,  and 
had  prefer ved  it  ever  fmce.  Now  from  this 
Account  we  muft  not  infer  that  any  Danger 
will  arile  from  a  fudden  Change  of  bad  Air 
for  good,  fince  this  Accident  may  be  better 
accounted  for,  from  another  Circumftance  we 
were  then  like  wife  told  of,  m.  that  this 
Ward  of  the  Women  had  been  fupply’d  by 
a  ventilating  Tube  before  thofe  in  the  lower 
Story,  where  the  Air  being  in  a  more  cor¬ 
rupted  State,  it  had  palled  from  thence  through 
the  Seams  of  the  Floor,  and  other  Paffages, 
to  replace  that  which  was  drawn  off'  by  the 
Tube  in  the  Ward  above:  but  that  after  the 
bad  Air  was  exhaufted,  the  Benefit  of  the 
frefh  Air  foon  appeared  by  the  better  Health 
of  the  Prifoners. 

297. 

/  ! 
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297.  Bur  as  it  was  not  my  Defign  in  this 
Paper  to  fet  forth  all  the  Advantages  that  may 
be  expected  from  the  Ventilator,  I  fhall  leave 
that  Subject  to  be  treated  of  by  the  Inventor 
of  it,  and  fhall  only  take  notice,  that  the 
Tubes  from  the  feveral  Wards,  uniting  in  one 
great  Trunk,  convey  all  the  putrid  Steams  by 
that  Channel  into  the  Atmofphere,  through 
a  Vent  made  in  the  Leads  of  Newgate .— 
Though  the  Wind  was  moderate  during  the 
Time  we  ftaid,  yet  we  obferved  that  the  Ven¬ 
tilator  threw  out  a  conliderable  Stream  of  Air 
of  a  mo  ft  offenfive  Smell. 

298.  Before  we  parted,  Mr.  Stibbs  in¬ 
formed  us,  that  Clayton  Hand ,  one  of  his 
journeymen,  whilft  he  was  employed  in  fet- 
ting  up  the  Tubes,  was  feized  with  a  Fever, 
and  carried  to  St.  Thomas* s  Hofpital,  after 
lying  feme  Days  ill  at  his  own  Houfe ;  where¬ 
upon  apprehending  that  this  Man's  Sicknefs 
might  be  owing  to  the  Air  of  the  Goal,  and 
Dr.  Knight  and  I  having  the  Curiofity  a  few 
Days  after  to  go  to  St.  Thomas* s  to  make  the 
Enquiry,  we  found  the  Patient  fining  in  one 
of  the  Courts,  recovered  of  his  Fever,  though 
ftill  weak,  and  had  the  following  Account 
from  himfelfi 

2P9. 
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299.  He  faid,  that  upon  firfl  finding  him- 
felf  indifpofed,  he  had  left  off  Work  for  fome 
Days,  but  upon  growing  better  he  had  re¬ 
turned  to  Newgate.  That  foon  after  happen¬ 
ing  to  open  one  of  the  Tubes  of  the  old  Ven¬ 
tilator,  which  had  flood  there  for  three  of 

\  ^  ^  - 

four  Years*  fuch  an  offenfive  Smell  iffued 
from  it,  that  being  immediately  failed  with  a 
Naufea  and  ficknefs  at  his  Stomach,  he  was 
obliged  to  go  home,  and  that  the  Night  after 
he  fell  into  a  Fever,  in  which  he  lay  about 
eight  Days  before  his  Friends  carried  him  to 
the  Hofpital.  That  becoming  fooh  delirious, 
he  recollected  110  other  Symptom  fucceeding 
thofe  mentioned,  befides  frequent  r  etchings 

3  10 

to  vomit,  a  trembling  of  his  Hands,  and  a 
conflant  Pain  in  his  Head.  This  Man  had 
taken  no  Medicine  before  he  came  into  St* 
Thomas  s,  and  fince  that  Time  was  attended 
by  Dr.  Reeves  5  but  as  that  Gentleman  was 
not  then  prefent,  we  were  informed  by  the 
Apothecary,  that  Clayton  Hatid  had  been  ad¬ 
mitted  in  the  advanced  State  of  a  continued 
Fever,  attended  with  a  great  Stupor  and  a 
funk  Pulfe*  and  that  the  Fever  had  not  left 
him  till  feveral  Days  after  his  Admiflion.-^ 
The  Nurfes  Account  was,  that  he  had  all 
along  lain  like  one  flupified,  and  that  after 
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the  Fever  went  off,  he  had  continued  for 
fome  time  very  dull  of  Hearing.  We  could 
learn  nothing  certain  about  the  Duration  of 
the  Fever,  but  from  what  the  Patient  and  his 
Attendants  told  us,  we  collected  that  he  muft 
have  been  ill  between  two  and  three  Weeks. 
So  that  from  all  thefe  Marks  we  made  little 
Doubt  but  this  Perfon  had  been  ill  of  the 
true  Goal  Diftemper,  and  were  confirmed 
in  our  Opinion  by  the  following  Circum- 
ftance. 

300.  In  Company  with  the  Convalefcent 
was  one  Thomas  Wilmot ,  another  of  Mr. 
Sttbhs’s  Journeymen,  who  had  likewife 
worked  in  Newgate,  and  whom  we  remem¬ 
ber’d  a  few  Days  before  to  have  feen  in  that 
Place,  very  adtive  and  in  perfedt  Health.  This 
Man  told  us,  he  had  come  to  fee  his  Com¬ 
panion,  but  as  he  apprehended  himfelf  in 
Danger  of  falling  into  the  fame  Fever,  he 
fhould  therefore  be  glad  of  our  Advice.  Upon 
Examination  we  found  his  Tongue  white,  his 
Pulfe  quick,  and  that  he  complain’d  of  a  Pain 
and  Confufion  of  his  Head,  with  a  Shaking 
of  his  Hands,  and  a  Weaknefs  of  his  Limbs. 
He  laid  his  Diforder  had  come  on  gradually 
ilnce  the  Time  we  faw  him  in  Newgate ,  but 

that 
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that  he  was  then  fo  very  ill  he  could  work 
no  longer.  From  which  Account  it  appear’d 
to  us,  that  this  Man  had  alfo  catehed  the  In¬ 
fection,  but  as  the  Fever  feem’d  not  to  be  quite 
formed,  we  had  hopes  of  flopping  its  Pro- 
grefs  :  and  with  this  View  we  advifed  him  to 
take  a  Vomit,  and  on  the  following  Night  a 
Sudorific.  He  followed  the  Prefcription, 
and  the  EfFeCts  fhall  afterwards  be  men- 
fcioned* 


301.  After  Wilmot  had  told  us  his  own 
Cafe,  he  informed  us  of  the  Indifpofition  of 
three  more  of  his  Companions,  who  had  all 

1 

been  employed  by  Mr.  Stibbs  in  Newgate  : 
Whereupon  we  took  their  Directions,  vifited 
them,  and  found  them  all  ill  of  the  Goal 
Diftempen 


302.  The  firft  was  Michael  Sewel \  who 
lodged  in  the  Swan-Tar  d,  near  Newgate . 
This  Man  had  been  ten  Days  confined  to  his 
Bed,  without  taking  any  Medicine.  He  was 
then  delirious,  and  had  the  petechial  Eruption,; 
But  obferving  that  he  lay  in  a  clofe  ill-aired 
and  dirty  Room,  without  any  Attendants  but 
his  Wife,  then  fuckling  a  Child,  We  believed 
he  had  no  chance  to  recover  where  he  was* 
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and  therefore  recommended  his  Cafe  to  Mr. 
Stibbs ,  who  procured  his  Admiffion  that  Day 
into  St.  ‘Thomas  s  Hofpital,  where  he  alfo  re¬ 
covered. 

303.  The  fecond  was  Adam  Chaddocks 3 
who  lay  at  a  Green- fhop  in  the  Little  Old 
Baily %  He  was  taken  ill  on  the  fame  Day 
with  the  former,  and  had  ufed  no  Medicine. 
He  had  likewife  the  petechial  Spots  upon  his 
Bread;  and  Back,  and  though  he  was  not  al- 
together  infenfible,  was  affedted  with  a  Stupor * 
attended  with  a  funk  Pulfe,  and  other  Symp¬ 
toms  of  the  Diftemper.  His  Landlady,  who 
took  care  of  him,  informed  us,  he  had  been 
troubled  with  teachings  to  vomit,  and  a 
Head-ach  from  the  Beginning,  and  that  for 
fome  Days  paft,  he  had  been  feized  with  a 
Loofenefs,  and  that  his  Stools  were  very  of- 
fenfive.  As  the  Room  this  Perfon  lay  in  was 
large  and  well  air'd,  we  did  not  think  it  ne- 
ceflary  to  remove  him,  but  recommended  him 
to  the  Care  of  Dr.  Pate,  Phyfician  of  St.  Bar¬ 
tholomew's  Hofpital,  who  attended  him  till  he 
recovered. 


304.  The  third  was  John  Dobie ,  Ap¬ 
prentice  to  Mr.  Stibbs,  and  about  15  Years 

old* 
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old,  who  lived  with  his  Parents  in  a  Court  by 
the  White  Bear  in  Cannon-Jlreet .  We  faw 
him  on  the  fame  Day  with  the  other  two* 
which  was  the  14th  of  his  Sicknefs,  and  the 
1 2th  fince  he  took  to  his  Bed.  His  Mother 
told  us,  that  fome  of  the  Journeymen  work¬ 
ing  in  Newgate  had  forced  him  to  go  down 
into  the  great  Trunk  of  the  Ventilator,  in 
order  to  bring  up  a  Wig  one  of  them  had 
thrown  into  it  $  and  that  as  the  Machine  was 
then  working,  he  had  almoft  died  of  the  Stink 
before  they  could  get  him  up.  That  upon 
coming  home,  he  complained  of  a  violent 
Head-ach,  a  great  Diforder  at  his  Stomach, 
with  Reachings  to  vomit,  which  had  never 
entirely  left  him.  We  found  him  extremely 
low,  with  a  funk  Pulfe,  a  Dilirium,  and  an 
unufual  Anxiety  or  Oppreffion  about  his 
Breaft.  This  laft  Symptom  we  afcribed  to 
the  Opiates  he  was  then  taking  for  a  Loofe- 
nefs  that  had  come  on  two  or  three  Days  be¬ 
fore  we  faw  him.  This  Lad  being  in  no 
Condition  to  be  moved,  and  being  befides 
well  attended  by  his  Mother,  and  in  a  well 
aired  Chamber,  we  prefcribed  to  him  there, 
and  repeated  our  Vifits  till  he  was  quite  free 
of  the  Fever.  It  was  obfervable,  that  before 
he  was  taken  ill  he  had  been  twice  let  down 
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into  the  great  Trunk  of  the  Ventilator,  when 
the  Machine  was  ftanding  ftill,  without  com¬ 
plaining  of  any  ill  Smell,  or  receiving  any 
Hurt  thereby,  but  that  the  lad  Time,  when 
the  Machine  was  working,  he  immediately 
cried  out,  he  was  ready  to  be  fuffocated,  and 
the  two  Men  who  helped  him  out,  by  re¬ 
ceiving  the  foul  Steam  from  the  Trunk,  were 
both  fet  a  vomiting  fo  violently  as  to  bring 
up  Blood. 

305.  On  the  23d  of  Augujl,  'Thomas  Wil- 
mot  above-mentioned,  called  upon  Dr.  Knight  ? 
and  told  him,  that  after  t.aking  the  Vomit  and 
Sweats,  he  had  immediately  recovered,  but 
begged  him  to  fee  his  Wife,  who  then  lay  ill 
of  a  Fever  at  his  Houfe  in  Snow's- fields, 
Southwark .  The  Dodlor  fufpedling  that  this 
Woman’s  Indifpofition  might  be  owing  to 
the  Contagion  received  from  her  Hu  (band, 
acquainted  me  with  it,  and  carried  me  to  fee 

her.  There  we  were  informed  that  Wilmofs 

\ 

Daughter,  a  Girl  of  eight  Years  old,  who  lay 
with  her  Parents,  had  been  feized  with  a  Fever 
foon  after  her  Father’s  Recovery  5  that  fhe 
had  been  ill  about  a  Fortnight,  and  they  be¬ 
lieved  had  Spots  upon  her  Bread:,  but  that 
die  had  recover’d  without  any  Medicine, 

That 
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That  her  Mother  had  not  only  nurfed  her, 
but  continued  to  lie  with  her,  and  that  forne 
time  after  the  Girl's  Recovery,  the  Mother 
began  to  complain,  and  foon  after  fell  into  a 
Fever,  and  that  it  was  the  12th  Day  fince  fhe 
was  confined  to  her  Bed.*  This  Woman 
having  th tPetechice,  a  Stupor  with  Deafnefs, 
and  a  funk  Pulfe,  there  was  no  Doubt  of  her 
being  likewife  inredied  with  the  D  idem  per, 
and  probably  by  her  Daughter.  As  file  had 
been  without  any  Affifhnce,  we  advifed  her 
Hufband  to  fend  for  Mr.  Breach ,  Apothecary 
in  the  Borough ,  who  having  ferved  in  the 
Hofpital  of  the  Army,  during  the  War,  was 
well  acquainted  with  the  Nature  of  fuch 
Fevers  3  and  having  left  Directions  with  him, 
we  did  not  return  till  after  the  Grids,  which 
happen'd  upon  the  1 6th  or  17th  Day  from 
the  Time  fhe  was  confin’d  to  her  Bed. 

306.  Some  time  after  this  Mr.  Breach  the 
Apothecary  informed  us.  that  he  was  again 
employed  in  Thomas  Wilmot's  Family,  for 
that  Elizabeth  Marfhall ,  his  Sifier-in-lawr, 
after  nurfing  his  Wife,  was  taken  ill  of  the 
fame  kind  of  Fever,  and  defired  our  Affift- 
ance.  This  Perfon  we  found  in  the  fame 
Bed,  and  in  the  fame  Condition  in  which  wre 

E  4  ’  had 
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had  feen  her  Sifter  fome  time  before;  and  in 
the  Room  with  her,  in  another  Bed,  a  Son  of 
Wilmof  s,  a  Boy  of  nine  Years  old,  ill  of  the 
fame  Diftemper.  The  former  had  been  at¬ 
tack’d  on  the  15th  of  September ,  and  the 
latter  the  Day  before.  The  Womans  Fever 

t 

ran  out  the  ordinary  length  of  fixteen  or 
feventeen  Days,  but  the  Boy’s  came  fome 
Days  fooner  to  a  Crijisy  and  was  all  along  of 
a  milder  Nature.  She  recovered  very  flowly, 
complaining  of  great  Weaknefs,  Deafnefs,  and 
a  Confufion  in  her  Head,  the  ordinary  Confe-* 
quenees  of  thefe  malignant  Fevers. 

•  ■■  * 

307.  In  my  Return  I  called  at  St.  Thomas’ s 
Jdofpital  to  enquire  for  one  William  Thompjon ? 
a  Lad  of  about  fixteen  Years  of  Age,  who  as 
Wilmot  then  told  me,  was  another  of  Mr, 
Stibbs  s  Journeymen,  and  had  been  taken  ill 
by  working  in  Newgate ,  fince  the  three  he 
had  mention’d  to  me  before.  This  Lad  was 
recovered,  but  not  yet  difmiffed.*—  He  faid, 
that  upon  finding  himfelf  growing  ill  he  had 
Jeft  his  Work,  and  kept  at  home  for  about  a 
Week,  complaining  of  a  Pain  in  the  hinder 
Part  of  his  Head,  and  in  his  Back,  of  a 
Trembling  of  his  Hands,  and  of  reftlefs  Nights; 
that  his  feverifh  Indifpofition  increaftng,  he 

had 
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had  been  obliged  to  take  to  his  Bed,  where 
he  lay  about  eight  Days  before  he  was  lent  to 
the  Hofpital.  The  Apothecary  added,  that 
he  had  continued  about  the  fame  Number  of 
Days  before  the  Turn  of  his  Fever ;  that  his 
Pulfe  had  been  extremely  low  all  that  time, 
and  that  they  believed  him  to  be  in  the  ut» 
mofl  Danger.  He  added,  that  the  Wife  of 
Michael  Sewel  (the  fecond  Patient  they  had 
received  of  thofe  that  had  been  employed  in 
Newgate )  fome  Days  after  her  Hulband  s 
Admiffion,  came  to  feek  Advice  for  herfelf, 
and  that  her  Complaints  had  been  the  fame 
with  Wilmot’Sy  at  the  Time  we  faw  him ;  he 
added,  that  he  had  given  her  fome  Medicines, 
but  had  heard  nothing  of  her  iince, 

308.  On  the  laft  Day  of  December ,  Mr. 

Breach  informed  me,  that  about  a  Month 

\ 

ago,  he  had  been  called  to  attend  cfhoma§ 
Wilmoty  but  as  he  died  before  he  law  him,  he 
could  give  no  other  Account  of  his  Sicknefs, 
than  as  they  told  him,  he  had  long  been  in 
a  bad  State  of  Health,  and  that  at  laft  he 
became  feverifh ,  and  went  off  with  a 
Loofenefs, 
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309.  In  the  Beginning  of  this  Month*  the 
Widow  apply’d  to  Dr.  Hales  and  me,  in  order 
to  have  the  Sufferings  of  her  Family  attefted 
and  laid  before  the  Lord  Mayor,  in  hopes  of 
having  feme  Provifion  made  for  them.  Upon 
which  Occafion  we  learned,  that  Thomas  Wil- 
mot ,  her  Hufband,  after  taking  the  Sudorific, 
fo  far  recovered  as  to  work  at  his  Bufinefs, 
but  that  though  he  did  not  return  to  Newgate , 
yet  his  Strength  would  not  permit  him  to 
continue  at  Work  above  a  Day  or  two  at  a 
Time,  ft  ill  complaining  of  a  Head~ach  and 
Pains  acrofs  his  Bread:,  or,  as  he  expreffed  it, 
about  his  Heart ;  of  a  Feeblenefs  of  his 
Limbs,  a  Shaking  of  his  Hands,  and  a  con- 
flant  Drought.  That  notwithftanding  thefe 
Ailments,  he  went  out  daily  till  a  Week  be¬ 
fore  he  died,  when  he  grew  very  weak  and 
more  feverifh,  had  fometimes  profile  Sweats, 
and  at  other  times  a  Loofenefs,  and  that  both 
thefe  Excretions,  and  alfo  his  Breath,  were 
remarkably  offenfive.  That  at  lad:  he  was 
feized  with  Convulfions,  and  having  three  Fits 
in  ©ns  Day,  he  died  in  the  lad:  of  them.  His 
Wife  added,  that  her  youngeft  Son  James,  a 
Boy  of  four  Years  of  Age,  was  after  the 
Father’s  Deceafe  feized  with  a  fpotted  Fever, 
of  the  fame  kind  with  what  had  prevailed  in 
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the  Family,  but  that  he  recovered  5  and  that 
her  own  Mother,  Eleanor  Megget ,  who  did 
not  live  in  the  Houfe,  but  came  often  to  fee 
them,  was  alfo  taken  ill  of  a  Fever  without 
Spots,  and  died  about  ten  Days  after  her  Huf- 
band.  She  concluded  with  telling  us,  that 
the  Diftrefs  of  her  Family  had  been  increafed 
by  their  being  deprived  of  all  Affiflance  from 
their  Neighbours,  who  having  thus  feen  the 
whole  Family,  one  after  another,  feized  with 
this  Fever,  were  as  much  afraid  to  come  near 
them,  as  if  they  had  been  infe&ed  with  the 
Plague. 

3  iq.  This  is  all  the  Account  I  believed 
neceflary  to  be  laid  before  the  Society ,  fince  a 
piore  particular  Hiftory  of  it,  with  regard  to 
its  Symptoms,  Nature,  and  Cure,  would  have 
been  but  a  Repetition  of  what  I  have  already 
published  concerning  the  maligna'nfaFever  of 
the  Hofpital,  from  which  thefe  Cafes  are  in 
nothing  different. 

311.  It  will  be  proper  to  add,  that  befides 
thefe  fix  Perfons  that  were  taken  ill  by  work¬ 
ing  in  Newgate ,  and  whom  I  faw,  there  was 
another,  as  Mr.  Stibbs  has  lately  informed 
pie,  but  whom  I  never  vifited.  So  that,  be- 
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iides  Wilmofs  whole  Family,  and  Sewel’s 
Wife,  who  received  the  Contagion  at  fecond- 
hand,  there  were  feven  Perfons  originally 
feized  with  the  Fever  oat  of  eleven  only  that 
were  employed  in  the  Goal  by  Mr.  Stibbs. 
Now  as  moft  of  thefe  feven  were  taken  ill 
within  a  few  Days  of  one  another,  and  of 
the  fame  kind  of  Difiemper,  it  is  not  to  be 
doubted  bat  that  it  was  owing  to  the  foul  Air 
of  Newgate . 

312.  From  all  which  it  appears  how  re- 
quifite  it  is  that  the  Publick  fhould  take  fuch 
Meafures  as  may  prevent  the  like  Accidents 
arifing  from  foul  and  crowded  Goals,  or  indeed 
from  any  Place,  wherein  a  Multitude  of  People 
are  long  clofely  and  naftily  kept;  and  which 
can  never  be  obtained  without  a  conftant 
Change  of  Air. 

313.  Nor  are  Diftempers  of  this  Sort  to  be 
accounted  among  fuch  rare  Occurrences  as 
require  no  particular  Provifion  to  be  made 
againfi:  them,  lince  from  this  very  Inftance  it 
is  manifeft  how  often  Difafters  of  this  kind 
may  happen  without  any  notice  being  taken 
of  them.  Had  it  not  been  for  the  Accident 
of  our  going  at  that  time  to  Newgate,  hearing 
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of  the  firft  Man's  Illnefs,  and  feeing  his  Com¬ 
panion  with  him,  all  thefe  Men  might  have 
been  ill,  and  not  only  the  Publick,  but  mod 
of  themfelves  ignorant  of  the  Caufe.  And  as 
for  Wilmofs  Family,  they  might  have  re¬ 
ceived  the  Infection,  and  even  have  perifhed 
by  it,  without  any  Pcrfon  being  convinced  of 
the  Danger  arifing  from  Goals,  or  the  con¬ 
tagious  and  malignant  Nature  of  the  Fever, 
excepting  a  few  in  the  Neighbourhood, 
which  is  a  remote  and  obfcure  Quarter  of 
the  City. 

3 14.  Upon  a  Reprefentation  to  Mr.  Sheriff 
JanJJen  concerning  the  Infection  of  Prifons, 
he  had  the  Curiofity  to  examine  Mr.  Elfin , 
Bricklayer,  whofe  Men  were  employed  in 
the  Repairs  of  Bridewell ,  in  April  1750  3  they 
found  fuch  a  Stench  in  the  Work-room  and 
Common-fewers,  that  they  refufed  to  go 
about  the  Work  without  Tobacco  and  a  large 
Dram ;  thefe  all  efcaped  unhurt  $  but  the  Car¬ 
penters  not  taking  the  fame  Precaution,  four 
were  infe&ed  with  the  Goal  Diftemper,  and 
two  of  them  died. 

315.  When  Ventilators  are  worked  by 
hand  in  Prifons,  it  may  be  well  to  have  a 
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fmall  Wind-mill,  with  Copper  or  Brafs  Sails 
fixed  at  the  Mouth  of  the  Trunk  on  the  Top 
of  the  Prifon,  which  may  caufe  a  Hammer  to 
ftrike  a  little  Bell,  which  will  not  only  be  of 
ufe  to  inform  the  Coaler,  whether  the  Ven¬ 
tilators  are  worked  as  much  as  they  ought  to 
be,  but  will  alfo  be  of  ufe  to  encourage  the 
Prifoners  to  work  them,  when  they  are  amufed 
with  the  Sound  of  the  Bell. 

316.  In  1749  Mr.  Teoman  made  a  Angle 
Ventilator  for  the  Dungeon  of  Northampton 
Goal ;  the  Midriff  fix  by  two  Feet.  He  put 
Ventilators  alfo  into  Shrewjbury  Goal,  and 
in  Maidjlone ,  Bedford ,  and  Aylcjbnry  Goals, 
and  St.  Georges  Hofpital  5  the  four  lafl  worked 
by  Wind-mills* 

317,  The  noxious  Air  from  near  the  Ciel- 
ing  of  the  Wards,  which  was  blown  through 
the  Nofe  of  the  Ventilators  at  the  Top  of  St* 
George’ b  Hofpital,  gave  Mr.  Teoman  and  one 
of  his  Workmen,  a  fort  of  ftupid  Head-ach, 
and  made  him  feveral  Times  fick  to  that  de-* 
gree,  that  they  could  not  continue  working  in 
the  Place  where  the  Ventilators  are,  without 
flopping  the  Mill :  And  one  of  the  Governors 
of  the  Hofpital  was  fick,  by  only  flaying  there 
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a  (hort  time,  to  fee  the  fniffling  Valves  of  the 
Ventilators,  which  prevent  the  Air’s  being 
drawn  too  faft  out  of  the  Wards,  when  the 
Wind-mill  turns  faft.  And  the  foul  Air 
which  afcended  through  the  Trunk  on  the 
Top  of  Newgate ,  made  two  Workmen  who 
breathed  it,  vomit  inftantly  to  fuch  a  degree 
as  to  vomit  Blood,  as  they  told  me. 

318.  The  Surgeons  obferve,  that  fince  St. 
George  s  Hofpital  was  ventilated,  they  are  not 
fubjedt,  as  before,  to  fpreading  Ulcers  ;  thefe 
fpreading Sores  are  peculiar  to  ill-aired  Places; 
fo  that  when  they  occur  in  Hofpitals,  they 
are  often  obliged  to  fend  fuch  Patients  into  the 
Country,  where  they  often  get  well,  by  their 
own  Dreffing,  of  fuch  Ulcers  as  in  the  Hofpi¬ 
tals  ufed  to  defeat  all  the  Art  of  the  Surgeons. 
And  doubtlefs,  in  moft  other  Diftempers  the 
Sick  will  fare  the  better  for  having  frefh,  in- 
ftead  of  foul  putrid  Air. 

319.  There  are  alfo  Ventilators  in  Durham 
Goal,  and  in  an  Hofpital  at  Naples ,  by  means 
of  Prince  Santo  Sever ino ,  the  Neapolitan  Am- 
baffador  here.  They  have  alfo  Ventilators  in 
Saxony,  Silejia ,  Peterjburg ,  and  Lapland \  for 
divers  Ufes, 
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An  Account  of  fever  al  Methods  ufed  to  refrejlo 
and  cure  the  noxious  Air  in  the  Goals  arid 
Hofpitalsi  and  private  Houfe  Hofpitals ,  for 
the  Pr  if  oners  and fick  Sailors  and  Soldiers  at 
Portfmouth,  Gofport,  and  Plymouth  by 
which  they  find  great  Benefit ;  viz. 

320.  Holes  about  fix  or  eight  Inches 
wide,  are  made  in  the  upper  Part  of  the  Win¬ 
dows  of  the  Chambers  or  Wards  of  the  Sick, 
by  taking  out  feme  Panes  of  Glafs,  and  fixing 
a  Board  much  broader  than  the  Holes, 
within-fide,  oppofite  to  the  Holes,  at  about 
the  Diftance  of  an  Inch,  more  or  lefs,  accord¬ 
ing  to  the  Strength,  Coldnefs  or  Warmth  of 
the  Wind  $  by  which  means  the  entering  Air 
is  fpread  every  way  fideways,  yet  fo  as  not  to 
blow  direftly  on,  and  incommode  the  Pa¬ 
tients.  There  are  alfo  Holes  fix  or  eight 
Inches  diameter,  made  near  the  upper  Part  of 
the  oppofite  Walls  of  Chambers  and  Wards ; 
oppofite  to  which  Holes  are  placed  within- 
fide,  Boards  much  broader  than  the  Holes* 
inclining  like  a  Picture,  with  their  upper  Part 
more  difiant  from  the  Wall  than  the  lower 
Part.  And  whereas  the  Air  entering  in  at 
one  of  the  Ends  of  thefe  doping  Boards* 
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may,  efpecially  in  fmall  Rooms,  blow  on  and 
incommode  the  Patients,  that  End  is  fluffed 
with  brown  Paper  or  Rags.  The  fame  alfo 
is  to  be  done  at  the  Windows,  more  or  Iefs, 
according  to  the  different  Temperatures  of  the 
Air,  or  Strength  of  the  Winds.  The  Size  of 
thefe  Inlets  of  frefh  Air  to  be  proportioned  to 
the  different  Sizes  of  the  Chambers  or  Wards, 
in  private  Houfes,  Hofpitals,  or  Prifons. 
There  are  Ventilators  in  Port  Cafar  Gcal 
near  Portfmouth . 

321.  Fresh  Air  may  alfo  with  Safety  be 
let  into  Chambers  of  the  Sick,  by  keeping  the 
Door  conftantly  open,  and  yet  preventing  its 
incommoding  the  Patients,  in  the  following 
Manner,  viz.  by  hanging  on  a  Rail,  about 
fcven  Feet  high,  a  Canvas- fcreen  between  the 
Bed  and  the  Door.  When  a  lighted  Candle 
is  held  where  the  Bed  is,  the  upright  Flame 
fhews  that  there  is  no  Motion  of  the  Air  there. 
But  the  Flame  is  much  inclined  by  the  Force 
of  the  entering  Air,  when  the  Candle  is  held 
between  the  Canvas-fcreen  and  the  Door.  But 
at  the  fame  time  it  appear’d,  by  a  Candle  held 
at  the  upper  Part  of  the  open  Door-cafe,  that 
the  upper  lighter  foul  Air,  paffed  out  of  the 
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Room,  being  overpowered  or  impelled  by  the 
heavier  cooler  Air,  which  entered  at  the  lower 
Part  of  the  open  Door-cafe ;  which  mud 
needs  greatly  refrefh  and  purify  the  Air  in  the 
Room.  The  Poiition  or  Number  of  thefe 
Skreens  rauft  be  diverfified,  according  to  the 
various  Portions  of  the  Door  to  the  Bed  or 
Beds ;  but  they  mull  by  no  means  reach  up 
to  the  Cieling. 

322.  And  the  Door  may  be  fixed  at  a 
more  or  lefs  Degree  of  Opennefs,  according 
to  the  different  Temperature  of,.  or  Force  with 
which  the  Air  enters. 

* 

323.  And  in  fueh  Wards  or  Rooms  in 
Prifons  as  cannot  be  affedled  by  Doors  or 
Windows,  nor  oppofite  Holes  in  Walls,  in 
the  remote  Corners  are  fixed  feveral  large 
Trunks,  fix  or  eight  Inches  wide,  which  go 
up  through  the  Floors  and  Roofs  of  the  Pri- 
fons,  through  which  the  warm  foul  Air  flies 
with  great  Velocity. 

324.  And  when  the  Wind  does  not  blow 
direftly  againft  the  Wall  which  we  would 
have  it  pafs  through,  a  Side-wind  may  be 
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conveyed  in,  by  the  following  Methods* 

viz . 


Suppofing  a  to  be  a  Hole  in  the  Wall  ah , 
(Fig.  14.)  fix  on  the  outfide  of  it  a  wide 
Trunk  x  my  z  ny  with  little  folding  Doors  2.  n 
and  x  my  moving  on  Hinges  2  and  x ;  by 
which  means,  when  the  Wind  is  in  the  Eaft, 
the  Door  zn  opening  inwards  by  the  Force 
of  the  Wind,  will  at  the  fame  time  fhut  the 
Door  m  xy  and  be  confequently  drove  through 
the  Hole  u  into  the  Ward,  and  vice  verfa 
when  the  Wind  is  in  the  Weft. 


Fig-  IS- 
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Or  the  Side-winds  may  be  drove  into  the 
Hole  in  the  Wall  0,  by  a  Triangle  of  Boards 
otr  (Fig.  15.)  according  to  Mr.  Fid’s  Con-* 
trivance,  at  his  Window  Wind-mills.  Mr. 
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Yeoman  has  made  a  further  Improvement  on 
thefe  Methods  to  turn  in  Side-winds,  viz. 


Fig.  16. 


by  having  a 
Door  c  r  ( Fig . 
1 6.  )  turn  on 
the  Hing  c,  fo 
as  to  fhut  againft  e,  and  thereby  clofe  up  the 
opening  e  cy  when  the  Wind  is  in  the  Weft  ; 
and  when  the  Wind  is  in  the  Eaft  to  fhut 
againft  and  clofe  up  the  Opening  eg.  And 


when  the  Wind  blows  full  againft  the  Hole 
in  the  Wall  e  g,  then  the  Door  will  be  in 
Pofition  c  r,  and  thereby  give  a  free  Admit¬ 
tance  for  the  Wind  to  blow  diredtly  in.  By 
this  means  much  Air  might  be  conveyed  in 
at  the  Stoke-hole  of  a  Malt  or  Hop-kiln, 
through  a  Door- way,  or  other  large  Hole  in 
the  Wall,  oppofite  to  the  Stoke-hole  5  and 
when  the  Wind  is  at  the  Back  t  of  the  Kiln ; 
then  (hutting  the  Door  oppofite  to  the  Stoke¬ 
hole,  the  Air  which  enters  through  a  large 
Hole  in  the  Wall  at  the  Back  of  the  Kiln, 
would  be  drove  forcibly  in  at  the  Stoke-hole, 
and  thereby  dry  the  Malt  or  Hops  much  the 
fooner  and  better,  as  has  been  found  by  Ex¬ 
perience,  '  I  have  been  told  that  Hay-ricks 

have 
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have  been  the  better  fecured  from  heating  and 
firing,  by  having  not  only  a  Well,  as  ufual, 
in  the  Middle  of  the  Rick,  but  alfo  Side- 
horizontal  Holes  through  to  the  Well,  to  blow 
away  the  hot  Vapour  in  the  Well. 

325.  In  the  upper  Garret  Wards,  at  Ha* 
feler  Hofpital  near  P or tf mouth ,  which  have  no 
oppofite  Windows,  Mr.  Yeoman  propofed  the 
Opening  fmall  Apertures  in  the  Cieling,  on 
the  Side  oppofite  to  the  Windows.  And  in 
fome  Hofpitals  and  Goals,  to  have  Trunks 
fix  Inches  wide  within,  to  pafs  through  the 
Cieling,  to  convey  the  foul  Air  off,  between 
the  Cieling  and  the  Tiles,  and  in  Prifons,  up 
through  the  Roof,  with  a  turning  Vane-cowl 
on  the  Top. 

326.  The  Commifiloners  of  the  fick  and 
wounded  Seamen  wrote  mefword,  that  they 
found  moft  beneficial  good  Effeds  from  thefe 
feveral  Methods  ;  which  were  put  in  pradice 
by  the  Diredion  of  Mr.  Yeoman ,  in  the  Ho¬ 
fpitals  at  Portfmouth ,  Gofport ,  and  Plymouth . 

327.  Large  Rooms  full  of  Company,  and 
Chambers  of  the  Sick,  may  be  refrefhed, 
efpecially  in  warm  Weathers  and  that  w  ith- 
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out  being  in  the  leaft  incommoded  by  the 
Warmth  of  the  Fire,  in  the  following  Man¬ 
ner,  viz.  Having  caufed  a  Chimney  at  the 
Princefs  of  Wales's  Houfe  at  Kew  to  be  firft 
fwept,  a  fmall  common  Fire  grate  was  fixed  up 
the  Chimney,  with  its  lower  Part  a  Foot  above 
the  Mantle- piece.  When  there  was  a  Fire 
kindled  in  the  Grate,  the  Draught  of  the 
Air  up  the  Chimney  was  more  than  double 
of  what  it  was  when  the  Fire-grate  flood  be¬ 
low  on  the  Hearth  in  the  common  Way ;  as 
was  evident,  by  holding  a  broad  Linen-cloth, 
from  the  Mantle  over  the  Face  of  the  whole 
Chimney,  which  was  by  the  flrong  Indraft 
of  the  Air  blown  up  to  the  Fire-grate,  as 
alfo  by  the  greater  Indraft  of  the  Air  at  the 
opened  Door-cafe ;  as  was  very  fenfibly  to  be 
perceived  by  a  large  Linen-cloth  fufpended 
pyer  the  open  Door- cafe  ;  as  alfo  by  the  much 
greater  Velocity  in  the  Twirlings  of  a  fmall 
jBrafs  Wipd-mill,  fixed  at  a  round  Hole  about 
fix  Inches  diameter,  in  the  upper  Part  of  a 
Window.  Some  very  reafonably  propofe  the 
refrefhing  the  Chambers,  or  Wards  of  the 
Sick,  by  caufing  Air  to  pafs  through  Cloths 
dipped  in  Vinegar,  or  by  hanging  inch  Clqths 
jn  Chambers  of  the  Sick, 
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328.  Being  informed  by  an  experienced 
Officer,  that  the  Air  in  Soldiers  Tents  is  very 
foul  and  offenfive,  efpecially  in  wet  Weather, 
the  following  eafy  and  fafe  Means 'to  carry 
off  much  of  that  foul  Air,  occurred  to  my 
Thoughts,  viz. 


325).  T  o  cut  feveral  Holes,  about  three 
Inches  diameter,  on  both  Sides,  near  the 
Ridge  of  a  Tent,  and  few  to  the  Ridge,  its 
whole  Length,  a  Piece  of  Canvas,  about  two 
Feet  broad,  which  will  lap  over  a  Foot  on 
each  Side,  and  cover  the  above- men tiorfd 
Holes.  On  the  Weather- fide,  the  Canvas- 
lap,  or  Weather~valence ,  is  to  be  clofed 
down  3  but  on  the  oppofite  Lee-fide,  it  muff 
be  raifed  two,  three,  or  four  Inches,  more  or 
lefs,  according  to  the  Weather,  by  means  of 
a  long  flender  Stick  or  Lath,  fixed  to  its  lower 
Bordet  or  Edge,  and  with  a  few  fmall  Sticks 
a  Foot  long,  fewed  to  the  Valence,  and  reach¬ 
ing  from  the  Ridge  of  the  Tent  to  the  long 
Lath,  or  by  fome  other  proper  Means  3  which 
Outlets  will  doubtlefs  greatly  refrefh  the  Air 
in  the  Tent,  and  that  without  being  incom¬ 
moded  with  Wind,  Dew,  or  Rain. 
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330.  Others  as  well  as  myfelf,  have 
found  by  repeated  Trials,  that  a  Gallon  of 
Air,  by  being  breathed  to  and  fro  for  a 
Minute,  becomes  then  fo  very  foul,  as  to  be 
ready  to  fuffocate.  Hence  we  may  eftimate, 
that,  by  the  fame  means,  in  an  Hour  fixty 
Gallons  of  Air  will  be  in  the  fame  Condition  ; 
and  if  five  Men  are  in  a  Tent,  300  Gallons 
of  Air  will  be  in  the  fame  Condition  5  and  in 
eight  Hours  the  foul  Vapours  of  2400  Gal¬ 
lons,  or  45  Tuns,  that  is,  fix  times  more  Air 
than  the  Quantity  that  a  Tent  contains,  will 
be  thus  fouled  by  the  Breath  only ;  befides 
the  much  greater  Quantity  of  rancid  Exhala¬ 
tions,  which  perfpire  from  the  Surface  of  the 
Bodies  of  thofe  Men :  And  this,  befides  the 
great  Quantity  of  damp  Vapours,  which  in 
rainy  Seafons  wreaks  from  the  wet  Canvas  of 
the  Tents. 

331.  Some  Eftimate  may  probably  be 
made  of  the  different  Degrees  of  Purity  or 
Impurity  of  the  Air,  in  fuch  ventilated  and 
unventilated  Tents,  in  rainy  Weather,  by 
burning  in  a  Morning,  before  the  Soldiers 
turn  out,  fome  of  the  lower  half  of  a  Candle 
of  fix  to  the  Pound,  for  half  an  Hour  ;  which 
Candle  has  before  been  burnt  the  like  time  in 
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a  good  Air,  and  put  out  with  an  Extinguifher, 
to  preferve  a  good  Snuff ;  the  Candle  to  be 
weighed  to  a  Grain,  both  before  and  after 
each  Trial. 

332.  Wounds  will  heal  better  in  Tents 
with  a  good  Air,  than  when  that  Air  is  very 
foul  j  for  the  lefs  foul  the  Air  is  which  we 
breathe,  fo  much  the  more  falutary  it  muff 
needs  be,  not  only  to  thofe  in  Health,  but 
alfo  to  the  Sick  and  Maimed ;  but  efpecially 
to  the  latter,  who  by  reafon  of  their  Mala¬ 
dies,  are  much  longer  confined  to  their 
Tents, 

333.  But  fome  are  of  Opinion,  that  there 
is  no  Occafion  for  this  Precaution  in  Tents, 
becaufe  the  Wind  blows  through  the  Canvas, 
efpecially  when  dry,  and  in  fome  degree 
when  wet,  as  I  have  found  by  holding  a  lighted 
Candle  on  the  inner  Side  of  the  Canvas,  when 
there  was  a  ftrong  Wind  :  But  when  there  is 
little  or  no  Wind,  it  is  to  be  fufpedled  that 
Tents  will  be  much  the  more  frowzy.  Be- 
fides,  when  much  of  the  damp  frowzy  Air 
is  continually  afcending  out  at  the  Holes,  the 
Air  in  the  Tent  will  be  confiderably  the 
better  to  breathe  in,  and  the  natural  requifite 

7  Difcharges 
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Difcharges  of  Vapour  from  the  Lungs  will 
be  fo  much  the  lefs  checked.  And  doubt- 
lefs,  the  lefs  the  Degree  of  Dampnefs  of  the 
Air  in  the  Tent  is,  fo  much  the  wholfomer  it 
will  be  3  for  the  comparatively  fmail  Damp  of 
a  new-wafhed  Room,  is  well  known  to  be 
very  unwholfome. 

334.  The  like  Method  may  probably  be 
iiieful  in  Barracks,  with  folding  Weather¬ 
boards,  made  to  fhut  feafonably,  by  an  eafy 
Contrivance  by  the  Wind,  or  rather  by 
Cowles  turning  with  the  Wind,  as  on  Malt- 
houfes. 


335.  There  is  propofed,  Numb.  yo. 
Vol.  1  ft,  to  fume  Bale-goods  with  Safety, 
which  are  fufpefted  to  be  infedted  with  the 
Plague,  by  unfolding  them  in  a  Ware-houfe, 
as  full  of  the  acid  Fumes  of  burning  Brim- 
ftone  as  Men  can  live  in.  And  when  Men 
are  ufed  to  them,  they  will  be  able  to  bear 
a  greater  Degree  of  thefe  Fumes  than  others 
can  do,  as  I  found  by  Experience  when  1 
attempted  to  go  into  Mr.  Ward' s  Elaboratory 
at  'Twickenham ,  where  great  Quantities  of 
thofe  acid  Spirits  were  made,  by  burning 
JBrimftone  with  heated  Pieces  of  Iron,  on 

earthen 
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earthen  Platters,  placed  near  the  Mouths  of 
very  large  Glafs  Receivers,  layed  fide- ways ; 
but  I  was  obliged  to  retreat  immediately: 
whereas  the  Women  who  are  ufed  to  it,  con¬ 
tinue  long  in  the  Elaboratories  without  being 
incommoded.  I  have  been  informed  by  a 
fkilful  Phyfician,  that  the  volatile  acid  Spirit 
of  Vitriol,  diftilled  a  fecond  Time  from  its 
Colcothar,  has  been  found  falutary  in  the 
Chambers  of  thofe  who  are  lick  of  the  Small- 
pox,  or  other  putrid  Diftempers. 

336.  I  find  by  the  printed  authentic  Ac¬ 
count  of  the  Precautions  ufed  at  Venice ,  which 
was  printed  in  Englijh ,  1752,  that  they  have 
two  very  large  Lazaretto  h,  where  they  put 
great  Numbers  of  Perfons,  and  large  Quanti¬ 
ties  of  Goods,  for  forty  Days,  where  the  Bale- 
goods  of  Wool,  Cotton,  Silk,  &c.  are  chiefly 
cured  of  Infection,  by  opening  and  expoling 
them  much  to  the  Air,  under  Sheds,  where 
they  are  often  handled,  and  Heaps  of  them 
opened  and  turned  over  and  over  again ;  and 
the  fame  Method  was  ufed  at  Marfeilles .  But 
I  am  perfuaded,  that  if  this  were  done  in  an 
Air  ftrongly  impregnated  with  the  Fumes  of 
burning  Brimftone,  they  might  be  cured  of 
Jnfe&ious  Qualities,  both  much  fooner,  and 

3  more 
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more  effedlually,  and  with  greater  Safety  to 
the  Perfons.  For  thofe  acid  Fumes  are  moil 
efficacious  in  deftroying  the  putrefeent  Qua¬ 
lity  of  the  Infedtion.  This  Method  of  fuming 
Bale-goods  will  have  another  good  Effedt, 
in  preventing  Mohair-yarns  from  being  eaten 
by  Moths,  which  they  are  apt  to  be,  on  being 
expofed  to  the  frefh  Air  in  Lazaretto  $ :  And 
would  probably  be  a  good  Means  to  preferve 
any  Goods  that  are  fubjedt  to  be  Moth-eaten, 
to  have  them  at  firft  packed  up,  in  fuch  a 
degree  of  acid  Fumes  of  burning  Brimftone, 
as  the  Packers  can  bear;  or  to  have  thofe 
Fumes  blown  into  each  Fold,  from  a  Ma¬ 
chine  proper  for  that  Purpofe. 

337.  The  fuming  throughly  not  only  the 
Cloaths  feparately,  but  alfo  the  Perfons  of  fuch 
with  only  one  before  fumed  Garment  on, 
would  probably  be  of  good  Ufe ;  a  Pradiice 
that  has  been  long  ufed  in  Turky ,  and  on  the 
Mediterranean  Coaft ;  by  laying  them  on  their 
Faces,  on  the  Floor  of  a  Room,  left  they 
fhouid  be  fuffocated  by  the  Fumes  of  the 
burning  Brimftone,  and  other  aromatic  Mix¬ 
tures  which  they  ufe,  and  which,  inftead  of 
promoting,  rather  abate  the  Efficacy  of  the 
Fumes  of  the  principal  Thing,  Brimftone,  of 

which 
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which  there  is  but  a  fmal!  Proportion.  But 
this  is  a  very  uncertain  and  imperfect  Way  of 
doing  the  Thing;  becaufe  the  Fumes  of 
burning  Brimftone  afcend  principally  to  the 
upper  Part  of  the  Room,  as  is  well  known ; 
and  I  have  found  by  Experiment.  For  when 
thofe  Fumes  had  afcended  for  a  confiderable 
Time,  through  a  wide  Iron  Tube,  in  at  a 
Window,  in  order  to  deftroy  Bugs,  I  could 
with  great  Safety,  and  without  being  incom¬ 
moded,  walk  in  the  Room :  the  deadly 
Fumes  reaching  in  a  vilible  Cloud,  not  more 
than  four  Feet  below  the  Cieling;  though 
by  long  continuing  the  Fumigation,  the  Room 
was  fo  full  of  Fumes,  as  to  kill  and  dry  to 
Powder  the  Bugs  on  the  Floor.  For  which 
Reafon  the  Lazaretto  Fuming- rooms  ought 
not  to  be  very  high  roofed. 

338.  But  Perfons  might  bear  much 
(Longer  Degrees  of  Fumigation  than  is  ufually 
given  them  in  Lazaretto’s,  and  that  with 
Safety  to  their  Lives,  in  the  following  Man¬ 
ner,  m,  By  cutting  the  Hair  off  their  Heads, 
and  then  wafhing  the  Head  with  Vinegar, 
and  covering  their  Eyes,  Noftrils,  and  Ears 
with  feveral  Folds  of  Linen-cloth ;  one  of 
the  Folds  to  be  dipped  in  melted  Wax,  which 

thefe 
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thefe  acid  Fumes  cannot  penetrate  \  and  then 
fixing  their  Mouths  to  fhort  Fawcets  or  Pipes, 
only  three  or  four  Inches  long  $  which  Pipes 
are  fixed  in  Holes  through  the  Window- 
fhutters  and  Doors,  or  rather  through  the 
boarded  Sides  of  the  Rooms,  in  which  the 
Men  are  to  be  fumed.  When  this  Fumiga¬ 
tion  (hall  be  thought  fufficient,  then  to  open 
the  Doors  and  Windows,  giving  fome  time  for 
the  Rooms  to  be  cleared  of  the  Fumes  before 
the  Men  venture  to  take  their  Mouths  from 
the  Fawcets,  which  will  foon  be  done  when 
there  is  fome  Wind  to  blow  them  away. 
There  ought  to  be  a  Rail  behind  the  Men, 
for  them  to  reft  on.  As  Men  would  ftand 
upright  in  this  Manner  of  Fumigation,  they 
would  be  much  better  expofed  to  the  Influence 
of  the  Fumes  than  when  they  lay  proftrate  on 
their  Bellies.  The  Breathing-pipes  muft  not 
be  long,  becaufe  there  would  be  danger  of 
Suffocation,  by  their  own  foul  Breath  :  For, 
if  they  were  fo  long  as  to  contain  a  Quantity 
of  Air  nearly  equal  to  the  Quantity  of  Air 
which  they  breathe  to  and  fro,  they  could 
then  breathe  no  frefh  Air.  The  Truth  of 
this  I  found  by  Experiment,  near  fifty  Years 
fince,  by  cutting  afunder  the  Wind-pipe  of  a 
live  Dog,  through  which  Orifice  he  breathed 
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freely.  But  when  I  fixed  a  Gun-barrel  to 
his  Wind-pipe,  he  was  foon  very  uneafy,  and 
in  danger  of  being  fuffbcated,  by  breathing 
to  and  fro  the  fame  foul  Air  5  but  was  pre- 
fently  relieved,  on  taking  away  the  Gun- 
barrel. 

339.  Dr.  Langrijh ,  of  Winchejier ,  gave 
a  very  ftrong  degree  of  Fumigation  to  a  Dog, 
by  thus  opening  his  Wind-pipe,  and  flopping 
the  Part  next  to  his  Mouth  with  a  Cork  ; 
then  putting  the  Dog  s  Head  through  a  Hole, 
into  a  Box,  when  it  was  greatly  fum’d  with 
the  Fumes  of  burning  Brimftone,  without 
killing  the  Dog,  though  it  hurt  his  Eyes. 

340.  It  feems  probable  that  Ships  may 
be  foon,  and  effedtually  cured  of  a  peftilential 
Infedtion,  in  the  following  Manner  •  viz.  By 
cutting  a  fquare  or  round  Hole,  about  fix  or 
eight  Inches  diameter,  through  the  Wind- 
ward-fide  of  a  Ship,  below  the  lower  Deck, 
and  fixing  therein  a  wide  Iron  crooked  Tube, 
of  the  fame  Diameter :  The  lower  End  of  the 
Tube  to  ftand  on  a  Stove,  in  which  plenty  of 
Brimftone,  with  Charcoal,  or  reddiot  Iron, 
is  to  be  burnt  5  viz.  about  fifty  Pounds 

Weight, 
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Weight,  that  the  whole  Ship  may  be  filled 
with  its  acid  Fumes.  Which  will  be  the  more 
effectually  done,  if  there  are  two  or  three 
fuch  Iron  Tubes  and  Stoves,  or  Hearths,  for 
the  Brimftone  to  burn  in  at  the  fame  time. 
The  upper  Deck,  Gratings,  &c.  to  be  cover’d 
with  Tarpaulins.  When  the  Bales  are  taken 
out,  to  burn  in  the  Ship  as  much  Brimftone 
as  the  Men  can  bear. 

34  j.  The  Mens  Cloaths  ought  alfo  to  be 
fumed,  and  then  waftied  in  fait  and  after¬ 
wards  frefh  Water.  The  Men  alfo  to  be 
bathed  in,  and  drink  fome  fait  Water,  and  to 
take  anti-peftilential  Medicines ;  fuch  as  Mi¬ 
neral  Acids,  &c.  And  if  they  are  afterwards 
fumed  in  a  Room,  as  above-mentioned, 
(Numb.  338.)  thefe  will  be  probable  Means, 
in  moft  Cafes,  much  to  fhorten  the  Time  of 
performing  Quarantine,  as  well  as  effectually 
to  cure  the  peftilential  InfeCtion.  Monf.  Du 
Hamel  de  Monceau>  (to  whom  I  fent  this  Pro- 
pofal)  informed  me,  that  thefe  Methods  of 
purifying  Quarantine  Ships,  Men  and  Goods, 
are  now  praCtifed  in  the  Mediterranean  Ports 
of  France ,  where  they  traffick  much  with 
Turk y. 
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342.  It  is  the  Opinion  of  experienced 
Navigators  of  long  Voyages,  that  the  Scurvy 
is  occasioned  more  by  the  noxious  putrid  Air 
in  Ships,  in  which  there  are  many  Perfons, 
than  by  the  fait  Flefh.  Many  Particles  of 
Flefh,  though  carefully  cured  with  Salt,  will, 
in  time,  grow  putrid.  Dr.  Addington  told 
me,  that  he  put  a  fmall  Piece  of  faked  Beef 
into  Water,  and  at  the  fame  time,  a  like  Piece 
of  frefh  unfaked  Beef,  into  another  like  Quan¬ 
tity  of  Water,  and  found  the  faked  Flefh  to 
ftink  firft;  which  fhews  the  very  near  Ten¬ 
dency  of  it  to  Putrefaction,  though  the  Salt 
keeps  it  from  offending  the  Take  or  Smell. 
So  that  faked  Flefh  as  well  as  putrid  Air,  has 
a  Tendency  to  occafion  the  Scurvy,  as  well 
as  other  Diftempers.  Hence,  no  wonder  that 
the  living  long  on  very  fait  Flefh,  fhould  con¬ 
tribute  to  the  Muriatick  Scurvy,  which  is 
frequent  among  Mariners,  not  only  by  its 
putrid  Tendency,  but  alfo  by  pa uling  an  Acri¬ 
mony  of  the  Serum*  and  Erofion  of  the  fmall 
Fibres.  And  in  Ships  where  they  are  not 
only  crowded  with  Men,  but  have  alfo  be¬ 
tween  Decks  many  live  Animals,  for  frefh 
Provifions,  the  Air  muft  needs  be  fo  much 
the  more  foul,  putrid  and  unwholfome. 
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343.  The  fappy  Vapour  which  arifes  from 
Ships  built  with  green  Timber,  makes  thofe 
Ships  fo  very  unhealthy,  that  they  continue 
fo  to  the  laft  of  their  Duration  this,  to¬ 
gether  with  the  putrefcent  Vapour  which 
arifes  from  many  human  Bodies,  and  from 
the  (linking  Bilge-water,  mud  needs  be  very 
noxious. 

344.  And  as  thofe  great  Evils  are,  by 
happy  Experience,  remedied  by  the  good  and 
lalutary  Effects  of  Ventilators,  which  are  now 
become  in  general  Efteem  and  Ufe  in  Ships ;  it 
will  therefore  be  requiflte  to  give  an  Account 
of  them,  and  of  the  feveral  Methods  and 
Places  of  fixing  them  in  Ships  of  different 
Sizes. 

•  '  ;  j  1 

345.  A  s  to  the  Ventilators  which  are 
mentioned  Numb.  32.  to  be  put  on-board 
the  Captain ,  a  70  Gun  Ship,  in  the  Year  1742, 
and  alfo,  not  long  after,  on-board  the  Bland - 
ford ,  a  20  Gun  Guinea  Slave-trader.  Know¬ 
ing  that  they  were  received  with  Coolnefs  by 
feme,  and  with  Contempt  by  others,  as  is 
ufual  in  the  Cafe  of  new  Things,  I  have 
reafon  to  fufped:  that  they  were  very  little 
ufed,  and  not  with  the  proper  Precautions,  fo 

as 
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as  to  make  the  Ventilation  the  moft  exten- 
lively  beneficial  to  the  greatefl  Part  of  the 
Ship  ;  which  is  bell  done*  by  Shutting  all  the 
Hatches  of  the  lower  Deck  during  the  Venti¬ 
lation,  whereby  the  Air  will  be  more  equably 
drawn  from  all  Parts  between  Decks,  through 
the  Seams  of  the  Cielings :  But  if  the  Hatches 
are  open,  then  the  greateft  Part  of  the  Hold* 
as  well  as  of  the  Spaces  between  Decks,  will 
receive  little  Benefit  by  Ventilation. 

346.  Ventilators  were  put  on-board 
the  Laura ,  Mr.  Reid's  Felon- fliip.  And  in 
the  Year  1749,  in  five  Nova-Scotia  Ships* 
by  Order  of  the  Earl  of  Halifax ,  and  the 
Board  of  Trade  rand  Plantations ;  feveral  of 
which  were  fixed  on  the  lower  Deck,  in  the 
Fore-part  of  the  Ship  >  which  is  a  good  Situ¬ 
ation  for  conveying  the  foul  Air  out  through 
.  the  Trunk  of  the  Ventilators,  without  incom¬ 
moding  thofe  on  Deck,  which  might  alfo  en¬ 
danger  their  Health.  In  feme  of  thofe  Ships, 
they  were  fixed  under  the  lower  Deck,  on 
one  Side  of  the  Well,  the  foul  Air  coming 
above  Deck,  under  the  Gang- way.  The 
Midriffs  of  thefe  Ventilators  were  feven  Feet 
ten  Inches  long,  and  three  Feet  ten  Inches 
wide. 

G  a 
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347.  In  the  Year  1751,  Mr .Teoman,  who 
now  lives  in  Little  Peter-ftreet ,  Weftminjier , 
was  fent  by  the  Lords  of  Trade  and  Planta¬ 
tions,  to  Rotterdam ,  to  fix  Ventilators  in  four 
Tftinfport-fhips  for  Nova- Scotia.  They  were 
placed  in  two  of  them  clofe  under  the  upper 
Deck,  to  fave  Bed-room.  And  they  drew 
the  Air  out  of  the  Hold,  and  from  between 
Decks,  alternately.  For  the  two  other  Ships, 
which  had  more  People,  inftead  of  double, 
he  was  obliged  to  make  two  Angle  Ventilators, 
with  Midriffs  feven  Feet  long,  and  three  Feet 
wide.  One  of  them  was  fixed  on  one  Side 
of  the  Pore- mad:,  and  the  other  on  the  other 
Side  of  it.  They  were  worked  by  one  com¬ 
mon  Lever  upon  Deck,  which  was  fixed  clofe 
to  the  Mails,  fo  as  eafily  to  be  removed  or 
unfhipped,  as  they  term  it. 

348.  He  left  a  Model  of  a  double  Pair  of 

* 

Ventilators  at  Rotterdam ,  and  inflrudled  a 
Perfon  there  how  to  make  them.  But  not- 
withstanding  this  his  Care  to  put  them  in  a 
Way  to  make  and  fix  them  in  Ships  at  Rot¬ 
terdam,  yet  many  Ships,  with  great  Numbers 
of  Paffengers  on-board,  having  negle&ed  to 
have  Ventilators,  many  of  their  Paffengers 
perifhed  by  the  Ship-ficknefs ;  which  put 

Mr. 


VENTILATORS.  ,85 

Mr.  Pen,  on  propofing  to  the  Affembly  at 
Penjilyania ,  the  Making  of  a  Law,  to  lay  a 
great  Penalty  on  every  Ship  that  has  not  Ven¬ 
tilators  on-board,  and  do  not  work  them 

frequently. 

349.  He  alfo  fixed  two  fingle  Pair  in  Mr. 
Gr  amend9 s  Slave- Ships  3  their  Midriffs  feven 
Feet  by  three.  And  alfo  in  a  Corn- fh  ip, 
where  they  were  fixed  between  the  main 
Beams  of  the  upper  Deck,  one  on  the  ftar- 
board,  and  the  other  on  the  larboard  Side, 
with  the  Valves  towards  the  Sides  of  the 
Ship  5  they  were  worked  by  one  common 
Lever  in  the  Steerage. 

353.  In  fome  Tranfport-fhips  he  fixed  two 
Ventilators,  between  Decks,  in  the  Fore-part 
of  the  Ship,  one  on  each  Side  of  the  Bow- 
fprit.  The  working  Lever  was  fufpended  on 
an  Iron  Pin  fixed  in  the  Fore-maft.  And  in 
order  to  prevent  the  wet  getting  down  into 
the  Ventilators,  through  the  Hole  in  the  upper 
Deck,  where  the  Iron  Rod  pafles  from  the 
Lever  down  to  the  Ventilators,  he  makes 
the  Iron  Rods  not  to  go  diredtly  down  into 
the  Ventilators,  but  reach  down,  and  be  fixed 
to  the  End  of  Levers  placed  lengthwife  under 

G  3  the 
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the  Ventilators,  parallel  to  the  Midriffs,  and 
reaching  beyond  the  End  of  the  Ventilators : 
From  which  Under-lever  an  Iron  Rod  reaches 
up,  and  is  fixed  to  the  Midriffs,  to  work  it 
up  and  down  ;  by  which  means  no  w7et  can 
get  into  the  Ventilators. 

351.  The  Benefit  of  Ventilators  inTranf- 
port-fhips,  has  been  found  by  repeated  Ex¬ 
perience,  to  be  very  great.  I  was  informed 
that  in  a  Liverpool  Ship,  which  had  Venti¬ 
lators,  not  one  of  800  Slaves  died,  except 
only  a  Child,  born  in  the  Voyage ;  but  that 
in  feveral  other  Slave-fhips,  without  Venti¬ 
lators,  there  died  30,  40,  50,  or  60  in  a  Ship. 
Doubtlefs  nothing  will  contribute  more  to  the 
Prefervation  of  the  Health  of  Men  in  Ships, 
Hofpitals,  and  Prifons,  than  frequently  chang¬ 
ing  the  foul  Air,  which  is  apt  to  putrify  w7hen 
long  confined,  and  then  foon  communicates 
its  infectious  deadly  Venom  to  human  Bodies. 
It  cannot  therefore  be  inculcated  too  much, 
nor  repeated  too  often,  that  it  is  the  high 
Degree  of  Putrefaction  (that  moft  fubtile  Dif- 
folvent  in  Nature)  which  a  foul  Air  acquires 
In  long  ftagnating,  which  gives  it  that  pefti- 
lential  Quality,  which  caufes  what  is  called 
the  Goal  Diftemper.  And  a  very  fmall  Quan¬ 
tity* 
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tity,  or  even  Vapour  of  this  highly  attenuated 
Venom,  like  the  Infection  or  Inoculation  for 
the  Small-pox,  foon  fpreads  its  deadly  In¬ 
fection.  Ought  not  Men,  therefore,  from  the 
common  natural  Principle  of  Self-preferva- 
tion,  to  ufe  their  utmoft  Endeavours  to  flhun 
this  mercilels  Deftroyer  ? 

352.  The  following  Inftances,  a-s  they  are 
ftrong  Proofs  of  the  great  Benefit  and  Ufeful- 
nefs  of  Ventilators  in  Ships,  fo  they  alfo  fully 
prove,  that  they  can  mod  commodioufly  be 
fixed  and  worked  in  them,  in  contradiction  to 
the  vulgar,  falfe,  and  groundlefs  Notion,  that 
they  take  up  too  much  Room,  and  are  in¬ 
commodious,  and  in  a  manner  impracticable 
to  be  worked ;  whereas  the  Men  are  eager  to 
work  them  j  and  many  more  Perfons  can  be 
with  Safety  to  their  Health  and  Lives*  in  a 
ventilated,  than  in  an  unventilated  Ship  $ 
which  fully  obviates  the  Objection,  as  to  the 
Room  they  take  up.  In  new  and  important 
Refearches,  the  likelieft  Way  to  fucceed  is, 
to  purfue  a  Thought,  not  only  by  imperfeCf 
and  fallacious  Reafonings,  but  when  the  Na*- 
ture  of  the  Thing  requires  it,  with  a  proper 
Series  of  Trials  and  Experiments.  Thus,  in 
the  prefent  Cafe,  the  principal  Caufe  of  the 

C  4  Sidv^ 
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Sicknefs  in  Ships  is  the  noxious  putrid  Air  $ 
the  obvious  Remedy  is,  the  exchanging  that 
foul  Air  for  frefh,  by  effectual  Means,  which 
are  feidom  difeovered  by  dwelling  only  on 
Objections ;  but  are  ufually  the  Reward  of 
repeated,  diligent,  experimental  Refearches. 
Neither  are  we  to  be  difcouraged  in  thefe 
our  Purfuits  by  fome  Difappointments,  for 
I  have  frequently  found  that  they  lead  to  the 
Thing  fought  for. 

353.  And  by  the  like  Clue  of  Reafoning 
and  Experimenting,  there  is  the  greateft  Pro¬ 
bability  that  we  fhall  fucceed  in  another  very 
important  Refearch,  viz.  the  preferving  much 
longer  from  Decay  the  Timbers  of  Ships 
laid  up  in  ordinary  in  Harbour  :  For  as  we 
are  affured  by  daily  Experience,  that  the  De¬ 
cay  is  wholly  owing  to  damp,  clofe,  con¬ 
fined,  putrid,  corroding  Vapour  and  Air  5  fo 
the  only  P^emedy  for  this  Evil,  is  the  fre¬ 
quently  changing  the  Air  and  Vapour  among 
the  Timbers,  by  plentiful  Ventilations ;  w7hich 
we  find,  by  happy  Experience,  can  be  effected 
to  fuch  a  degree,  as  gives  reafonable  Hopes* 
enough  to  encourage  our  further  Trials  and 
Refearches. 

*  •  <0  •  >  ••  l  s  « •'  > 
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354.  Captain  Thomfon ,  of  the  Succefs 
Frigate,  in  his  Letter  to  me,  dated  London , 
Sept .  29,  1749,  fays,  “  That  during  the  Ven- 
cc  tilation,  the  Lower-deck  Hatches  were 
cc  commonly  kept  clofe  flhut;  by  which 
(C  means  the  Air  was  drawn  down  into  the 
<c  Hold,  from  between  Decks,  through  the 
*c  Seams  of  the  Cieling,  among  the  Timbers 
cc  of  the  Ship  3  by  which  means  we  found 
*c  the  foul  Air  foon  drawn  off  from  between 
tc  Decks.  Our  Rule  for  ventilating  was  for 
u  half  an  Hour  every  four  Hours  3  but  when 
the  ventilating  was  fometimes  negledted 
<£  for  eight  Hours  together,  then  we  could 
perceive,  efpecially  in  hot  Weather,  a  very 
c;  confiderable  Difference  by  that  fhort  Neg- 
<€  left  of  it,  for  it  would  then  take  a  longer 
<c  Time  to  draw  off  the  foul  Air.  Our  general 
Rule  was,  to  work  the  Ventilators  till  we 
cc  found  the  Air  from  them  fweet.  We  all 
cc  agreed  that  they  were  of  great  Service,  the 
<c  Men  being  fo  fenfible  of  the  Benefit  of 
cc  them,  that  they  required  no  driving  to 
**  work  that  which  they  received  fo  much 
<c  Benefit  by.  We  found  this  good  Effedt 
cc  from  Ventilation,  that  though  there  were 
near  200  Men  on-board,  for  almoft  a  Year, 
W  yet  I  landed  them  all  well  in  Georgia , 

“  not- 
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u  notwithftanding  they  were  prefled  Men, 
€C  and  delivered  me  out  of  Goals,  with  Di~ 
cc  ftempers  upon  them.  This  is  what  I  be- 
€‘  lieve  but  few  Tranfports,  or  any  other 
<c  Ships,  can  brag  of ;  nor  did  I  ever  meet 
u  the  like  Good-luck  before  ;  which,  next 
<c  to  Providence ,  I  impute  to  the  Benefit  re- 
*■  ceived  by  Ventilators.  It  is  to  be  remarked, 
that  we  who  lay  Wind-bound  for  four 
<c  Months,  with  our  Expedition-Fleet,  which 
<c  foon  after  invaded  France ,  were  healthy 
€C  all  the  Time,  when  they  were  fickly  in  all 
<c  the  Ships  of  that  Expedition.  This  cer- 
€C  tainly  occafloned  all  kind  of  Grain-pro- 
cc  vifions  to. keep  better  and  longer  from 
“  Weevels,  than  otherwife  they  would  have 
u  done.  And  other  kinds  of  Provifions  re^ 

<c  ceived  Benefit  from  the  Coolnefs  and  Freflv- 

* 

cc  nefs  of  the  Air  in  the  Ship,  from  Ventw 
“  lation.” 

91  / 

335.  Mr.  Cramond  alfo  informed  me,  that 
he  found  the  good  Effedt  of  Ventilators  on¬ 
board  a  Slave* (hip  of  his,  with  392  Slaves, 
twelve  of  which  were  taken  on-board,  juft 
before  they  failed  from  Guinea ,  ill  of  a  Flux, 
which  twelve  all  died  \  but  the  reft,  with  all 

the 
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the  Europeans  in  the  Ship,  arrived  well  at 
Buenos  Ayres. 

^he  following  is  a  Letter  to  me  from  Captain 

Ellis,  viz. 

356.  “  Sir,  could  any  thing  increafe  the 
Pleafure  I  have  in  literary  Intercourfe  with 
ffC  you,  it  would  be,  to  find  that  it  anfwered 
<c  your  End  in  promoting  the  publick  Good. 
*c  The  Vislnertice  of  Mankind,  is  not  the  only 
<c  Difficulty  you  have  had  to  encounter, but  their 
£C  Ignorance  and  Prejudices,  which  are  almoft 
u  infuperable.  It  is  to  your  Perfeverance  and 
cc  Refolution,  that  the  little  Progrefs  you  have 
cc  made  is  due.  Indeed,  I  ought  not  to  fay 
£C  little,  for  it  is  a  great  Step  to  have  found 
“  the  few  that  have  Hearts  good  enough  to 
a  relifh  your  Plan,  and  Pleads  fufficiently 
4C  clear  to  difcern  the  moft  effectual  Method 
of  advancing  it.  It  does  Plonour  to  thofe 
<c  noble,  and  other  Perfonages,  that  join  you 
£C  in  Ads  of  fuch  extenfive  Humanity,  as  the 
<c  Introdudion  of  Ventilators  to  Hofpitals, 
“  Prifons,  Ships  of  War,  and  Tranfports,  &c. 
u  as  they  mu  ft  needs  render  the  Miferies  of 
*f  the  firft  more  fupportable,  and  the  clofe 
and  conftant  Confinement  of  others  lefs 

pre- 
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€C  prejudicial  and  fatal  to  their  Health  and 
C£  Life.  It  is  to  be  lamented  that  they  are 
<c  not  more  generally  made  ufe  of;  for,  not- 
6£  withftanding  their  Advantage  is  apparent 
<£  and  inconteflable,  it  is  fcarce  credible  how 
£C  few  make  ufe  of  Ventilators  among  the 
cc  vaft  Numbers  of  Ships  daily  employed  in 
££  carrying  Paffengers,  Slaves,  Cattle,  and 
£  other  perifhable  Commodities.  Thofe  of 

£  your  Invention,  which  I  had,  were  of  fin- 

» 

c  gular  Service  to  us ;  they  kept  the  Infide 
c  of  the  Ship  cool,  fweet,  dry,  and  healthy : 
‘  The  Number  of  Slaves  I  buried  was  only 
c  fix,  and  not  one  white  Man  of  our  Crew, 
c  (which  was  thirty-four)  during  a  Voyage 
‘  of  fifteen  Months ;  an  Inftance  very  un- 
c  common.  The  340  Negroes  were  very 
c  fenfible  of  the  Benefits  of  a  conflant  Ven- 
c  tilation,  and  were  always  difpleafed  when 
c  it  was  omitted  :  Even  the  Exercife  had 
c  Advantages  not  to  be  defpifed  among 
c  People  fo  much  confined.  I  muft  not, 
c  however  forget,  that  Ventilation  alone  is 
£  infufficient  to  keep  Diforders  out  of  Ships; 

£  for  often  Infections  are  brought  aboard  by 
the  Slaves  or  others ;  and  frequently  Dif- 
eafes  are  produced  by  feeding  on  bad  or 
decayed  Food  ;  but  oftener  ftill  by  Info- 

briety; 
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briefcy;  for  I  have  ever  remarked,  that  the 
immoderate  Ufe  of  fpirituous  Liquors  in 
cc  warm  Climates,  is  more  pernicious  and 
<c  fatal,  even  than  the  Malignancy  of  the 
<£  Air  itfelf.  In  cold  Countries  too,  where 
I  have  had  Experience,  thofe  Sailors,  or 
<c  others,  who  accuftomed  themfelves  to  hard 
cc  drinking,  efpecially  of  Drams,  had  the 
Scurvy  in  a  terrible  degree  ;  whereas  thofe 
£C  who  were  temperate  and  fober,  either 
cc  efcaped  it  entirely,  or  had  it  but  mode- 
<c  rately.  The  Effedt  of  Drunkennefs  was 
<c  ftill  more  difcernible  among  the  Indians 
“  adjoining  to  our  Settlements  in  Hudfon' s 
“  Bay,  who  are  a  feeble,  diminutive,  chilly, 
“  indolent  Set  of  People.  On  the  contrary, 
e<  thofe  who  come  from  the  inland  Parts, 
€C  who  are  not  ufed  to  drink  Brandy)  are 
€C  brave,  adtive,  robuft,  and  induflrious.  The 
<c  fame  Difference  is  obfervable  in  the  Afri - 
iC  cans ,  and  perhaps  among  the  Inhabitants 
cc  of  mod  other  Nations,  did  we  attend  to 
£C  it.  It  was  to  the  unufual  Sobriety  of  my 
cc  Crew  that  I  afcrihed,  in  fome  meafure, 
cc  their  uncommon  Healthinefs ;  for  Sailors 
tc  breathe  a  purer  Air,  and  enjoy  more  Exer- 
£C  cife  and  Liberty,  than  Paffengers  or  Slaves ; 
cc  wherefore  their  Ailments  are  owing  to  bad 

or 
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<c  or  diforderly  living,  as  well  as  to  unwhot* 
u  fome  Air.  Could  I  but  fee  the  immoderate 
tc  Ufe  of  fpirituous  Liquors  lefs  general,  and 
tc  the  Benefits  of  Ventilators  more  known 
*c  and  experienced,  I  might  then  hope  to  fee 
€f  Mankind  better  and  happier* 

I  am,  &c. 

Stijioi,  Det.  Henry  Ellis* 

26, 1753. 

357.  And  by  the  like  good  Conduct,  in 
his  next  Voyage,  in  theYear  1755?  notone 
of  312  Slaves  died;  and  all  his  Sailors  ar¬ 
rived  alive  and  well  at  BrijloL 

358.  Dr.  T&emainbray ,  who  has  fhewit 
Courfes  of  Experimental  Philofophy  to  his 
Royal  Highnefs  the  Prince  of  Wales ,  and 
Prince  Edward,  in  a  Letter  to  me,  farther 
confirms  the  great  Benefit  of  Ventilators  in 
Ships,  viz .  <£  That  in  the  Year  1753,  Venti- 
u  lators  were  put  into  the  Veffels  in  the 

Slave-trade,  at  Bourdeaux ,  and  in  other 

Ports  of  France ;  the  happy  Effedt  of  which 
*c  was*  that  inftead  of  the  Lofs  of  one-fourth 
**  of  thofe  valuable  Cargoes,  in  long  Pafiages 
“  from  Africa  to  the  French  Plantations,  the 

Lofs  feldom  exceeded  a  twentieth.  And 
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finee  my  Return  to  England ,  I  have  been 
<c  informed  of  a  French  Veffel,  which  by  this 
cc  felf-evidently  reafonable  Precaution,  faved 
sC  308  out  of  3 1 2  Slaves,  fpite  of  mod:  tedious 
€C  Calms,  and  a  long  Paflage.”  And  Dr. 
Garden ,  in  his  Letter  to  me,  dated  Charles - 
5 town,  South-Carolina ,  March  24,  1756,  fays, 
£t  It  is,  indeed,  very  wonderful,  that  the 
ec  Slave  Merchants  do  not  come  into  the  Ule 
*£  of  Ventilators.  There  are  few  Ships  come 
<c  here  from  Africa ,  (even  though  they  call 
<£  for  frefh  Provifions  and  Water  at  the 

2*1^  l'  •  j!  \  :  .  '  *  ' 

<£  Iflands)  but  have  had  many  of  their  Car- 
*c  goes  thrown  over-board  ;  fome  one-fourth, 
cc  fome  one-third,  fomelofe  half  5  and  I  have 
<£  feen  fome  that  have  lod  two-thirds  of  their 
“  Slaves.  I  have  often  gone  to  vifit  thofe 
u  Veffels  on  their  firft  Arrival,  in  order  to 
“  make  a  Report  of  their  State  of  Health  to 
iC  the  Governor  and  Council,  but  I  never  yet 
<£  was  on-board  one,  that  did  not  fmell  mod 
££  offenfive  and  noifome ;  what  from  Filth, 
t£  putrid  Air,  putrid  Dyfenteries,  (which  is 
<c  their  common  Diforder)  it  is  a  wonder 
*£  any  efcape  with  Life/' 

359.  And  the  Earl  of  Halifax  has  often 
informed  me  of  the  great  Benefit  they  found 

by 


x  by  the  Ufe  of  Ventilators,  in  feveral  Nova 
Scotia  Tranfport-fhips,  twelve  to  one  more 
having  been  found  to  die  in  unventilated  than 
in  ventilated  Ships.  And  there  are  many 
more  Indances  of  the  falutary,  good  Effeds 
of  Ventilators  in  Ships.  It  is,  indeed,  a  rdf- 
evident  Thing,  that  the  changing  the  foul 
Air  frequently  in  Ships,  in  which  there  are 
many  Perfons,  will  be  a  Means  of  keeping 
them  in  better  Health,  than  not  doing  it ; 
which  makes  it  the  more  aftonifhing,  that 
.  cffedual  Propofals  to  remedy  fo  great  an 
Evil,  fhould  for  fo  many  Years  be  received 
with  fo  much  Coldnefs  and  Indifference  by 
Mankind. 

360.  But,  God  be  thanked,  they  are  now 
come  into  general  Edeem,  from  the  apparent 
falutary  good  Efieds  of  them  in  our  Fleets, 
*  Hofpitals,  &c.  In  the  Beginning  of  the 
Year  1756,  the  Lords  Commiffioners  of  the 
Admiralty  ordered  them  to  be  put  on-board 
the  Royal  George,  our  larged  Ship  :  In  which 
the  Honourable  Admiral  Bofcawen ,  taking 
care  to  have  them  properly  worked,  they 
were  found  to  have  the  de fired  good  Effedq 
fo  to  refrefh  the  whole  Air  in  the  Ship,  as  to 
preferve  in  good  Health  850  People;  which 

happy 
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happy  Event  occafioned  their  being  ordered 
to  be  put  into  the  whole  Fleet.  I  fhall, 
therefore*  here  give  fome  Account  of  the 
Manner  of  fixing  and  properly  working  them, 
fo  as  to  ventilate  all  Parts  of  the  Ships  *  as 
direded  by  Mr.  Yeoman ,  who  was  appointed 
the  Contriver  and  Diredor  of  that  important 
Affair. 

361.  The  following  is  his  Account  of  his 
Manner  of  fixing  Ventilators  in  the  Men  of 
War  5  viz. 

362.  The  Ventilators  in  large  Ships,  fince 
the  Order  for  ventilating  the  Fleet,  are  fixed 
in  the  Gunner’s  Fore-ftoor-room,  and  gene¬ 
rally  a-head  of  the  Sail-room.  The  foul  Air 
is  carried  up  through  the  Decks  and  Fore* 
caftle,  near  the  Fore-mart,  fometimes  afore 
it,  fometimes  abaft  it,  but  more  frequently 
on  its  Starboard-fide  ;  the  Lever  by  which 
the  Ventilators  are  worked,  is  under  the  Fore- 
caftle  in  two-deck  Ships,  and  between  the 
upper  and  middle  Decks  in  Three-deckers  s 
Sometimes  the  Lever  is  hung  a-thwart  Ships  $ 
in  fome  Ships  afore  and  aft ;  and  in  others 
oblique  :  No  certain  Rule  can  be  given  becaufe 

H  of 
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of  the  different  Conftru-dtion  of  the  Fore-part 
of  Ships,  and  working  the  Gears.  The  Iron 
Rod  or  Spear  which  communicates  the  Mo¬ 
tion  from  the  Lever,  paffes  through  the  Part¬ 
ners  of  the  Fore-maft,  and  is  connected  with 
another  Lever,  which  is  fufpended  at  or  near 
the  Middle  ;  in  fame  Ships  over  the  Ventila¬ 
tors,  in  others  under  them,  when  it  is  found 
neceffary  to  fix  them  up  to  the  Deck,  to  fave 
Room  :  The  laft  mentioned  Lever  is  a  good 
means  to  convey  the  Motion  to  the  Ventila- 

at 

tors,  becaufe  it  is  not  neceffary  that  the  Lever 
fhould  be  in  the  fame  Direction  with  the 
Ventilators  lengthways.  The  bed;  Method 
to  fave  Room  is,  to  place  the  Ventilators  one 
upon  the  other,  with  their  circular  Ends  one 
over  the  other  3  the  Weight  of  the  Midriffs 
are  nearly  counter- ballanced  by  the  Iron  Rod 
or  Spear  which  comes  down  from  the  upper 
Lever  3  if  it  be  not  quite  fufficient,  then  fome 

5  • 

Lead  may  be  added  at  the  Spear-end  of  the 
Lever.  It  is  very  requifite  to  have  the  Air- 
Trunk  fo  high  above  Deck,  that  the  Men  on 
Deck  may  not  be  incommoded  by  the  foul 
Air  which  blows  out  of  it.  For  which  reafon 
the  Trunk  comes  through  the  upper  Deck, 
near  and  behind  the  Fore-maft.  Captain 

Darrel 
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Darrel  told  me,  that  he  had  a  live  Chicken 
held  at  the  Nofe  of  the  Ventilators  of  the 
Royal  George ,  where  it  foon  fickened  and 

died. 

363.  In  Frigates  from  50  Gens  to  lelfer 
Ships,  no  general  Rule  can  be  obferved  in 
fixing  them.  Sometimes  they  are  obliged  to 
fix  them  afore  and  aft,  fome  a-thwart  Ships  5 
at  other  times  obliquely.  In  fome  Ships  they 
are  fixed  up  to  the  Deck,  and  the  Lever 
worked  under  the  Ventilators :  And  in  fome 
of  the  fmaller  Ships  it  is  more  difficult  to  fix 
them  5  in  fome  Ships  they  are  put  into  the 
Hold,  and  in  others  under  the  upper  Deck. 

364.  The  fmall  fingle  Ventilators  (Fig.  6.) 

are  ufed  to  refrefh  the  Air  in  the  Well  and 

/ 

Bread-room.  While  this  is  working,  the 
foul  Air  ought  to  be  drawn  out  from  between 
Decks,  by  the  great  Ventilators. 


365*  Sizes  ofV mtilators,  &c.  to  be  put  on-board  of  his  Maje fly's  Ships  of  JVa  r. 
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367.  Although  the  Dimenfions  of  the 
Ventilators  for  20  Gun  Ships  are  given  above* 
yet  as  the  Conftrudtion  of  thofe  Ships  is  fo 
very  various,  the  Sizes  muft  be  left  to  the 
Difcretion  of  the  Officers  of  the  Yard ;  and 
if  Ships  of  a  larger  Size,  which  are  already 
fitted,  ffiould  be  cramped  for  Room,  fome 
fmall  Variation  from  the  above  Dimenfions 
may  be  admitted  in  particular  Inftances,  pro¬ 
vided  fuch  Variations  be  not  brought  into  too 
general  a  Cuftom. 

368.  If  the  Difpofition  of  the  Beams  and 
Carlings  be  fuch,  that  the  Trunks  or  Pipes 
of  Conveyance,  cannot  be  exadtly  an  equal 
Square,  they  may  be  made  oblong,  or  of  un¬ 
equal  Sides,  provided  that  the  Aperture  be  of 
the  fame  Area.  For  Inftance,  if  the  Trunk 
fhould  be  12  Inches  fquare,  its  Area  will  be 
144  fquare  Inches  :  But  its  Size  may  be  va¬ 
ried  to  18  by  8,  which,  multiplied  together, 
make  1 44,  the  Area  required  ;  and  fo  of  the 
reft.  It  will  not  be  advifeable  to  contract 
them  the  narrow  Way  to  lefs  than  fix 
Inches, 

* 
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Rules  for  ventilating  large  Ships • 

369.  A  particular  and  conftant  Regard 
fhould  be  had  that  the  Stroke  of  the  Lever, 
by  which  the  Ventilators  are  worked,  be  not 
made  with  fudden  jerks,  but  long  and  fteady, 
not  too  quick, 

370.  When  the  Hold  is  to  be  ventilated 
from  one  End  to  the  other,  the  three  Doors 
of  the  Gang-way  into  the  Gunner’s  Store¬ 
room,  muft  be  opened,  and  all  the  Gratings 
pn  the  Gun-deck  to  be  laid  with  Tarpaulins 
over  them,  leaving  all  Doors  open  whofe 
Rooms  want  Ventilation,  on  the  Orlop,  and 
the  Steward-room  Hatch,  But  when  it  is 
thought  proper  to  ventilate  between  Decks, 
then  the  Doors  of  the  Gang-way  into  the 
Gunner's  Store-room,  muft  be  fhut,  and  the 
Scuttle  in  the  headmoft  Trunk  or  Pipe,  upon 
the  Gun-deck,  muft  be  opened,  by  Hiding  up 
the  Board  which  covers  it,  and  all  the  Gratings 
of  the  middle  Deck,  (if  it  be  a  Three-decker ; 
or  of  the  upper  Deck,  if  it  be  a  two-deck 
Ship)  to  be  kid  with  Tarpaulins,  and,  if 
poffible,  to  open  one  of  the  Stern-ports  $  or, 
for  want  of  that,  the  aftermoft  Hatch-way, 
$r  a  Scuttle  on  purpofe,  through  the  Deck, 
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as  near  the  Stem  as  may  he.  The  Times  of 
working  the  Ventilator  will  bell;  be  directed 
by  the  commanding  Officer  on-board,  ac¬ 
cording  to  the  State  of  the  Ship,  Weather, 
&c .  perhaps  half  an  Hour  every  Watch,  or 
more. 


371.  I  shall  next  mention  Instances  of 
Sicklinefs  and  Mortality  in  Ships  which  had 
Ventilators,  as  a  Precaution  to  avoid,  as  much 
as  poffible,  the  Occafions  of  it  ;  viz. 

372.  Dr.  Brownrigg ,  of  Whitehaven ,  wrote 
me  word,  cc  That  in  two  Tranfport-lhips  of 
<£  that  Town,  freighted  with  Froteftants  at 
<£  Rotterdam ,  the  Goal  Diftemper  broke  out 
<c  to  fuch  a  degree,  as  to  occafion  the  Death 
cc  of  100  out  of  160,  in  each  Ship;  which 
u  was  occafioned  by  their  negledting  to  work 
c£  the  Ventilators  for  fix  Weeks,  while  they 
€c  lay  there  with  50  or  60  Paflengers  on- 
c£  board  ;  during  which  time  the  Infedtion 
££  bred  among  them  ;  for  foon  after  the  Ships 
C£  failed,  an  infedtious  Fever  broke  out  among 
££  the  Paflengers,  and  notwithftanding  great 
<£  Care  was  taken  to  ventilate  the  Ship  every 
£C  Day,  and  though  they  found  fuch  Venti- 
cc  lation  very  refreffiing,  as  well  to  the  Sound 

H  4  €C  as 
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<c  as  to  the  Sick  (the  Air  which  they  pumped 

4£  out  being  horribly  foetid)  yet  many  died 
cc  daily,  equally  among  the  Sailors  as  among 

€C  the  Paflengers :  So  that  when  they  arrived 
<c  in  Nova- Scotia,  there  fcarce  remained  Men 
ec  fufficient  to  navigate  the  Ships  ;  and  thofe 
cc  that  did  remain  were,  with  great  Diffi- 
C£  culty,  allowed  to  go  on  fhore,  for  fear  of 
*c  fpreading  the  Infection.”  So  that,  as  the 
DoCtor  juflly  obferves,  <c  Ventilators  in  Ships 
<£  are  to  be  ufed  rather  as  a  Prefervative 
*c  againft  the  Production  of  Goal  Fevers, 
lt  than  as  a  Means  of  removing  the  Contagion 
*e  of  fuch  Diieafes  5  or  of  curing  them,  after 
they  are  produced  in  fuch  confined  Places. 
<£  The  Perfons  labouring  under  thefe  malig- 
*c  nan£  Diforders,  continually  emit  large 
*£  Quantities  of  putrid  infectious  Exhalations, 
<c  which  can  fcarce  fail  of  infecting  thofe 
?c  who  are  lodged  in  the  fame  clofe  Places 
“  with  the  pifeafed,  even  though  continual 
“  Ventilation  be  ufed:  Ventilators  may,  in- 
u  deed,  in  fuch  Cafes  abate  the  Malignity  of 
<c  the  Diftemper,  and  may  contribute  to  the 
Recovery  of  the  Difeafed,  but  cannot  in- 
“  tirely  prevent  the  Infection  from  being 
sc  communicated  from  the  Sick  to  the  Sound 
confined  with  them/*  It  has  been  ob~ 

,.J)1  i-  J  W  d  1  &  i 
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ferved,  that  thofe  Sailors  who  continue  much 
in  their  Hammocks,  are  moft  fubjed  to  have 
and  die  of  the  putrid  Scurvy,  which  they 
therefore  attributed  to  their  Lazinefs,  which 
may  in  its  degree  occafion  it.  But  it  is  greatly 
to  be  fufpeded,  that  a  principal  Caufe  of  it 
is,  their  too  long  continuing  in,  and  breathing 
the  noxious,  dole,  confined,  putrid  Air  in  the 
Ship,  whofe  peftilent  Infedion  has  deftroyed 
Millions  of  Mankind. 

372.  The  Goal  Diftemper  broke  out  in 
Mr.  Reich  Convid  Tranfport-fhip  the  Laura , 
notwithftanding  the  Ship  was  frequently  re- 
frefhed  by  Ventilation.  The  Convids  were 
put  on-board  the  latter  End  of  April,  in  feem- 
ing  good  Health,  and  continued  fo  till  they 
anchored  in  Stromnejs  Bay,  in  the  Orcades , 
when  between  the  nth  and  15th  of  May, 
a  great  Part  of  the  People  fell  fick  of  the 
Goal  Diftemper,  in  the  compafs  of  two  Days, 
which  Sicknefs  feized  not  only  the  Convids, 
but  alfo  the  Ship’s  Company,  fo  that  many 
of  them  alfo  died  of  the  fame  Diftemper. 

/ 

373.  It  cannot,  therefore,  from  thefe  In- 
fiances  be  concluded,  that  Ventilation  is  of 
np  Service  in  preferving  the  Health  of  People 
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in  Ships,  becaufe  it  is  reafonabie  to  believe, 
that  the  Convi&s  in  the  Laura  brought  the 
Goal  Diftemper  with  them  from  Newgate, 
which  they  often  carry  to  Virginia  before  it 
breaks  out:  For  there  are  many  Inftances  of 
that  Diftemper  being  carried  a  great  way 
from  Ships  and  Goals,  by  Perfons  in  feeming 
Health.  Thus  in  the  great  Embarkation  of 
many  Thoufands,  who  attacked  and  took  Boc- 
cacheky  in  America ,  I  was  credibly  informed, 
that  many  died  of  the  Goal  Diftemper-  in 
every  Ship  , which  had  Sailors  out  of  the 
great  Guard-ftiip,  at  the  Mouth  of  the  Thames , 
in  which  were  great  Numbers  of  prefled 
Men,  ' 

374,  And  Dr.  Pringle ,  the  Duke’s  Phy- 
fician,  informed  me,  that  a  Regiment  of  Sol¬ 
diers,  having  catched  the  putrid  Goal  Di¬ 
ftemper  from  feme  Perfons  in  Ships,  which 
carried  them  in  the  late  Rebellion  to  Inver nefs , 
about  200  of  them  died  of  that  Diftemper 
at  Inver  nefs.  The  Remainder  of  them  went 
in  feemingly  good  Health,  a-crofs  Scotland  to 
Fort  William ,  where,  feven  Weeks  after,  the 
Diftemper  broke  out  afrefh  among  them,  and 
killed  many  of  them;  whence  the  Dodtor 
reafonably  infers,  that  the  Seeds  of  the  Di- 

2  ftemper 
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ftemper  may  lie  long  latent  in  the  Patient.  It 
is,  therefore,  very  probable  that  the  Convi&s 
brought  this  Diftemper  with  them  from 
Newgate ;  for  the  Workmen  who  put  the 
Ventilators  at  that  time  into  Newgate ,  told 
me,  that  the  lower  Womens  Ward  was  fo 
intolerably  offenfive,  that  they  were  afraid  to 

*  1  r 

go  into  it  to  do  their  Work  ;  there  being 
only  a  fmall  Window  at  one  End  for  Com-> 
munication  with  the  outer  Air :  Whence  it 
is  probable  that,  befides  the  near  Tendency 
they  might  thereby  have  to  be  feized  with 
the  Goal  Diftemper  in  their  Conftitutions, 
when  they  came  on-board  the  Laura ,  they 
might  alfo  bring  Infection  in  their  Cloaths, 
which  might  take  fome  Time  before  it  broke 
out  into  Sicknefs.  It  would  be  well,  there¬ 
fore,  in  thefe  Cafes  early  to  make  ufe  of  Jn7 
ward  Applications,  in  order,  if  poffihle,  to 
prevent  the  Breeding  of  the  Diftemper,  from 
any  latent  Caufe  or  Difpofition  in  the  Patient ; 
for  it  is  reafonable  to  think,  that  this  Diftem¬ 
per  is  much  eafier  to  be  extinguifhed  by 
proper  Regimen,  in  this  latent  Embrio  State, 
than  to  be  £ured  when  it  comes  to  its  full 

Peight, 
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375*  And  as  Acids  are  well  known  to 
check  vegetable  Ferment,  fo  are  they  found 
of  ufe  to  check  or  relift  Putrefadtion,  which 
is  animal  Ferment.  And  accordingly,  Phy- 
ficians,  among  other  Things,  prefcribe  Spirit 
of  Sea- fait  to  thofe  who  have  the  Goal  Di¬ 
ll  em  per.  Might  it  not,  therefore,  be  ad- 
vifeable  for  Convicts  and  Slaves,  when  they 
come  on  Ship-board,  to  drink  fometimes 
Water  acidulated  with  a  few  Drops  of  Spirit 
of  Salt,  and  fometimes  to  take  a  little  of  the 
acid  Spirit  of  Tar,  and  fometimes  a  gentle 
exhilerating  Purge  of  Sea- water  ;  and  often 
to  bathe  in  Sea-water.  It  may  be  well  alfo 
to  fume  with  burning  Brimftone  between 
Decks,  the  People  being  all  above-deck. 
There  will  be  little  Expence  or  Trouble  in 
thefe  Precautions.  Dr.  Addington  and  Dr. 
Linde ,  give  good  Directions  in  their  Books, 
for  preferving  Health  in  Ships. 

376.  In  Cafes  where  it  is  requilite  to  keep 
the  Ports  fhut,  and  there  are  no  Ventilators 
in  a  Ship,  it  is  propofed  to  open,  or  partly 
open,  (according  to  the  different  Strength  or 
Coldnefs  of  the  Wind)  the  aftermoft  Port  on 
the  Weather-fide,  and  at  the  fame  time  to 
open,  in  the  fame  Degree,  the  Port  neared 

the 


VENTILATORS.  109 

the  Ship’s  Head,  on  theLee-fide;  and  when 
the  Wind  and  Waves  will  permit,  and  is  di¬ 
rectly  at  the  Stern  of  the  Ship,  then  to  open 
a  Gun-room  Port ;  thereby  to  caufe  a  Draught 
of  frefh  Air  between  Decks,  from  Stern  to 
Head ;  the  Degree  of  which  may  be  known 
by  the  Bend  of  the  Flame  of  a  Candle.  Ac¬ 
cording  to  the  Force  of  the  Wind  and  Waves, 

either  the  Gun-deck  or  middle-deck  Ports 

—  -•  / 

are  to  be  opened.  If  the  Air  which  enters  at 
the  Stern-port  {hould  incommode  thofe  who 
are  neareft  the  Port,  the  Force  of  the  entering 
Wind  may  be  much  abated  by  a  Canvas, 
properly  tacked  or  looped  up,  at  fome  little 
Diftance  from  the  Port,  fo  as  to  be  a  Screen 
to  divert  the  diredt  Force  of  the  entering 
Wind.  This  Method  is  to  be  ufed  in  Ships 
that  have  no  Ventilators,  and  probably,  fome* 
times  in  Ships  with  Ventilators,  thereby  to 
fave  fome  of  the  Labour  of  working  them. 

377.  In  the  Cafe  of  Ships  at  Anchor,  where 
the  Wind  is  full  a-head,  it  is  propofed  to 
have  one  or  both  the  foremoft  Ports  of  the 
Gun-deck  opened,  more  or  lefs,  according 
to  the  Degree  of  Force  or  Coldnefs  of  the 
Wind :  And  in  order  the  better  to  diredt  the 
Wind  or  Air  to  turn  into  the  Ship,  to  fix  a 

Piece 
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Piece  of  Canvas,  by  means  of  Loops  or  Loop¬ 
holes,  to  forall  Tenter-hooks,  drove  into  the 
After- fide  of  the  Port-holes,  and  alfo  acrofs 
the  Under-fide  of  the  open  Port,  from  its 
After-hinge  Corner,  to  the  oppofite-outer  fore 
Corner  :  The  lower  and  fore  Borders  of  the 
Canvas  to  be  looped  to  Sticks  tied  together 
at  the  lower  fore  Corner ;  whence  another 
Stick,  tied  faft  at  that  Corner,  is  to  reach  with 
its  other  End  to  the  lower  Part  of  the  open 
Port-hole,  to  be  faftened  there.  It  is  probable* 
that  the  extended  Canvas  being  thus  fixed 
obliquely,  at  an  Angle  of  45  Degrees,  will 
give  the  Wind  a  Turn  into  the  Ship,  fo  as  to 
caufe  it  to  pafs  between  Decks,  to  the  open 
Gun-room  Ports,  which,  if  it  does  in  any 
Degree,  will  douhtlefs  make  the  Ship  the 
more  healthy,  by  clearing  off  its  foul  Air. 

378.  And  whereas,  when  in  Storms  the 
Sailors  and  the  Infide  of  Ships,  are  very  wet, 
by  the  Openings  of  the  Seams  of  the  Decks, 
that  wet  State  will  be  more  unwholfome  in 
a  clofe  unventilated,  than  in  a  ventilated  Ship  j 
in  like  manner  as  a  clofe-fhut  wet  Room  in  a 
Houfe,  is  much  more  unwholfome  than  with 
Doors  and  Windows  open.  Thus  alfo,  it  is 
not  unhealthy  to  walk  on  the  damp  Earth  in 


VENTILATORS,  nr 

a  free,  open,  though  damp  Air;  whereas  it 
is  well  known,  that  a  like  or  lefs  Degree  of 
Dampnefs  of  the  Floor  and  Air,  in  a  clofed 
Room,  is  very  unwholfome.  It  is,  therefore, 
a  Matter  of  the  greateft  Importance  to  be 
very  careful  frequently  to  change  the  Air  in 
a  damp  Ship ;  the  noxious  Quality  of  which 
damp  Air  is  much  increafed  by  the  great  De¬ 
gree  of  its  Putrefaction,  caufed  by  the  Heat 
in  the  Ship,  and  the  large  Quantity  of  pu- 
tridly-difpofed  Vapour,  which  arifes  from  a 
great  Number  of  Perfons  ;  viz.  no  lefs  than 
1200  Pounds  Weight  from  500  Men,  in 
24  Hours,  at  the  Rate  of  39  Ounces  from  a 
Man,  as  Dr.  Keil  found  it,  efpecially  when 
this  Damp  and  Vapour  is  confined  by  clofed 
Ports,  by  reafon  of  Wind  and  the  great  Agi¬ 
tation  of  the  Waves,  for  a  confiderable  Time 
after  the  Storm. 

*378.  A  probable  Means  lately  occurred 
to  my  Thoughts,  though  not  perfectly  to  cure, 
yet  much  to  abate  the  Degrees  of  flunking  of 
the  Bilge-water,  in  the  Well  of  a  Ship;  viz • 
by  laying  at  the  Bottom  of  the  Bilge-water, 
round  the  Main  maft,  Copper  Pipes  full  of 
very  fmall  Holes,  not  one  twentieth  of  an 
Inch  in  diameter,  and  blowing  Showers  of 
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Air  up  through  them,  from  fmall  Bellows, 
fixed  out  of  the  Way,  within  the  Well :  Such 
Bellows  may  be  worked  with  great  Eafe,  for 
one,  two,  or  three  diftant  Quarters  of  an 
Hour,  in  every  24  Hours,  more  or  lefs,  as 
fhall  be  found  requifite  by  Experience :  But 
with  this  Precaution,  that  whenever  the  Water 
{links  much,  firft  to  pump  it  out  of  the  Ship, 
and  after  letting  in  fweet  Water,  then  to  ven¬ 
tilate  it  a  little  now  and  then,  as  fhall  be  found 
needful;  but  care  mud  be  taken  not  to  venti¬ 
late  very  {linking  Water,  becaufe  it  may  in- 
creafe  the  Unwholfomenefs  of  the  foul  Air 
in  Ships.  By  this  means  Ships  will  probably 
be  made  fomething  the  lefs  unhealthy;  for 
the  putrid  Vapours  which  arife  from  {linking 
Water,  mu  ft  needs  greatly  contribute  to  in- 
creafe  the  Putridnefs,  and  confequently  the 
Noxioufnefs  of  the  foul  Air  in  Ships,  efpe- 
cially  in  unventilated  Ships.  This  Precaution, 
with  Ventilators  frequently  to  convey  off  the 
clofe  foul  Air,  will  be  a  good  Means  to  make 
Ships  much  more  healthy. 

379.  A  s  to  the  Method  of  drawing  off 
Air  by  means  of  Fire-pipes,  it  is  no  new  In¬ 
vention,  but  was  pubiiftied  by  §\v  Robert  Mo¬ 
ray^  in  the  Phikjophical  TranjaSions ,  in  the 

Y  ear 
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Year  1665:  And  was  many  Years  fince  aj>. 
plied  unfuccefsfully  for  drawing  Air  out  of 
the  Houfe  of  Commons. 

380.  And  as  it  has  been  fince  applied,  in 
preference  to  Ventilators,  to  the  drawing  Air 
out  of  Ships,  not  only  for  preferving  the 
Health  of  the  People  at  Sea,  but  alfo  the 
Ships  from  decaying  when  laid  up  in  ordi¬ 
nary  ;  it  is  therefore  incumbent  on  me  to  ftew 
the  comparative  Quantities  of  Air  drawn  off 
by  the  Fire-pipes,  and  by  Ventilators. 

381.  The  Fire-pipes  are  metalline  Pipes, 
about  two  Inches  and  half  in  diameter,  one 
of  which  reaches  from  the  Fire-place  to  the 
Well  of  the  Ship;  the  other  three  Branches 

;  go  to  other  Parts  of  the  Ship.  The  Stoke¬ 
hole  and  Afh-hole  being  clofed  up,  the  Fire 
is  fupplied  with  Air  through  thefe  Pipes. 

1 1 

382.  The  Draught  of  Air  through  thefe 
!  Fire-pipes,  is  fometimes  fufficient  to  blow 

out  a  lighted  Candle  ;  but  it  is  much  oftener 
1  fo  weak,  as  not  to  be  able  to  do  it ;  as  is  found 
i  by  Trials,  purpofely  made:  Particularly  in 
the  Namur e ,  Admiral  Bofcaweri s  Ship,  in  his 
Expedition  to  the  Eaji-lndies ,  in  the  Invin n 

I  cible. 
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cible ,  then  a  Guard-fihip  at  Portfmouth  $  and 
of  eight  Nova-Scotia  Tranfport-fhips,  in  the 
Year  1749  :  The  In-draught  of  the  Air  was 
fo  weak,  that  only  one  of  them  extinguiftied 
the  Flame  of  a  Candle,  held  at  the  Mouth  of 
the  Pipe  in  the  Well  by  Order  of  the  Right 
Honourable  the  Earl  of  Halifax >  who  was 
prefent  at  the  Trial.  This  Defedt  has  been 
artfully  concealed,  by  burning  Flax,  whofe 
broader  Flame  covering  the  Orifice  of  the 
Pipes,  is  more  fenfibly  drawn  in,  and  foon 
extinguished.  There  is  alfo  another  Method 
of  difpofing  the  Fire-pipes  in  Ufe,  which 
conveys  ft  ill  much  lefs  Air  5  viz.  by  carrying 
the  Pipes  through  the  Fire,  thereby  caufing 
a  fmall  Draught,  by  rarifying  the  Air  in  the 
Pipes, 

383.  Now,  in  order  further  to  prove  the 
very  fmall  Quantity  of  foul  Air  that  is  drawn 
off  by  the  Fire*  pipes,  I  made  the  following 
Experiment  $  viz.  I  fixed  the  Nofe  of  com¬ 
mon  Kitchen  Bellows  to  a  wooden  Trunk, 
which  was  19  Feet  long,  and  equal  to  three 
fquare  Inches  in  the  Clear  within-fide.  Upon 
working  the  Bellows,  a  lighted  Candle  held 
at  the  other  End  of  the  Trunk,  was  blown 

out. 
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out/and  the  Air  rufhed  forcibly  upon  the 
Hand,  and  would  have  done  the  fame,  had 
the  Trunk  been  much  longer  ;  fince  whatfo- 
ever  Air  was  blown  in  by  the  Bellows,  muft 
neceffarily  rulh  out  at  the  other  End  of  the 
Trunk. 

;  i 

384.  Now,  I  had  found  by  a  former  Trial* 

made  on  another  Occafion,  that  thofe  Bel- 

♦ 

lows  would  convey  fo  much  Air  at  each 
S  Stroke,  as  would  amount  to  37  Tuns  in 
an  Hour,  which  is  but  one  fixty-third  Part 
of  2340  Tuns;  which  the  Ventilators  in 
five  of  the  Nova-Scotia  Tranfport-fhips,  can 
convey  off  in  an  Hour.  And  the  In-draught 
of  the  Fire-pipes  of  feven  of  the  Ships,  was 
ftill  lefs  than  this,  for  it  was  not  fufficient 
to  extinguifh  a  Candle,  though  the  Trials 
were  made  when  the  Fires  under  the  Boilers 
i  were  at  their  greateft  Height,  and  confe- 
!  quently  drew  moft  Air:  Whereas  a  con- 
fiderable  Part  of  the  Time  that  the  Fires  are 
under  the  Boilers,  is  taken  up  in  railing  the 
Fires,  and  in  their  Declenfion ;  which  being 
allowed  for  out  of  the  four  Hours,  during 
which  I  am  informed  the  Fires  are  continued 
:  in  the  Tranfports,  greatly  incjeafes  the  Dif- 

I  z  proportion 
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proportion  between  the  Quantities  of  Air  con¬ 
veyed  by  the  Fire-pipes  and  Ventilators*  By 
this  means  the  People  have  not  any  Refrefti- 
ment  of  Air,  for  a  confiderable  Part  of  every 
twenty- four  Hours  •>  and  no  Refrefhment  at 
all  when  they  mofi  of  all  ftand  in  need  of  it  \ 
that  is,  in  Storms,  when  all  the  Gratings  are 
cover’d,  and  there  can  be  no  Fires.  In  this 
Cafe,  when  the  Storm  continues  long,  it  mull 
needs  be  very  detrimental  to  the  Health  of 
the  People. 

385.  Whereas  Ventilators  may  be  worked 
during  a  Storm,  and,  if  Need  required,  incef- 
lantly,  Night  and  Day:  Which  if  it  were 
done,  fuppofing  there  were  200  Men  in  a 
Tran  (port*  (hip,  then  it  would  come  to  every 
Man’s  Turn,  once  in  forty-eight  Hours,  to 
work  half  an  Flour,  at  a  very  eafy  Work.  But 
it  has  been  found  by  Experience,  that  the 
working  the  Ventiltaors  half  an  Hour  every 
four  Hours,  preferved  in  good  Health  near 
200  Men,  for  almoft  a  Year,  in  the  Succefs 
Frigate.  In  this  Cafe  it  will  come  to  every 
Man’s  Turn  but  once  in  fixteen  Days  to  work 
for  half  an  Hour,  and  that  at  a  Work  which 
it  has  been  found  by  Experience,  they  have 

done 
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done  even  with  Eagernefs  and  Pleafure,  being 
much  of  Opinion  that  it  vv^as  for  their  Health. 
Yet  this  has  been  one  of  the  grand  Objections 
to  the  Ufe  of  Ventilators ;  on  which  Account 
they  were  long  fpoke  of  with  Scorn  and  Con¬ 
tempt,  to  the  Lofs  of  many  Thoufands  of 
Lives,  which  might  have  been  preferved,  if 
they  had  been  made  ufe  of  ever  fince  they 
were  firft  invented,  in  the  Beginning  of  the 
Year  1741. 

386.  Another  Way  of  eftimating  the  very 
fmall  Quantity  of  Air  that  is  drawn  off  by  the 
Fire  pipes,  in  comparifon  of  what  is  done  by 
large  double  Ventilators,  is  this ;  viz.  Whereas 
the  Fire-pipes  can  only  extinguifh  a  Candle 
when  held  clofe  to  their  Nofe,  my  fmall 
!  Ventilator,  (Fig.  6.)  which  is  about  the  Size 
of  a  Sailor’s  Cheft,  will  extinguifh  a  Candle  at 
:  the  Diftance  of  five  Feet  and  eight  Inches 
from  the  Nofe,  which  is  fixteen  fquare  Inches 
I  wide  :  Which  {hews  that  the  Fire-pipes  muff 
needs  convey  much  lefs  Air  than  thefe  fmall 
Ventilators;  which  convey  300  Tuns  in  an 
Flour ;  which,  though  above  eight  times  more 
than  the  Fire-pipes  can  do,  would  yet  be  very 
infufficient  for  duly  purifying  the  Air  of  a 
Ship ;  becaufe  the  Quantity  of  Air  which 

I  3  thof£ 
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thofe  (mall  Ventilators  convey,  is  but  h  Part 
of  what  the  Ventilators  in  the  Captain  can  con¬ 
vey,  and  but  TVPart  of  what  the  Ventilators  in 
the  Nova-Scotia  Ships  can  do ;  and  would, 
therefore,  be  very  infufficient  to  purify  the 
Air  of  a  Man  of  War,  or  Tranfport-fhip ; 
much  lefs  can  the  Fire-pipes  do  it.  And  their 
Infufficiency  to  preferve  Ships  healthy,  is 
confirmed  by  Experience* 

3  By.  Besides  the  Advantage  of  better  pre- 
ferving  the  Health  and  Lives  of  People,  and 
alfo  of  the  Provifions,  fuch  plentiful  Venti¬ 
lation  will  contribute  confiderably  to  the  Pre¬ 
fer  vat  ion  of  the  Timbers  and  Planks  of  Ships, 
if  during  the  Ventilation  the  Hatches  of  thq 
lower  Deck  being  clofed  down,  the  Air  be 
drawn  through  the  Cieling  from  between 
Decks,  among  the  Timbers,  or  Ribs,  down 
into  the  Hold;  and  this  efpecially  if  all  the 
Seams  of  the  Cieling  of  the  Hold  be  calked, 
or  clofed,  with  Lifts  of  brown  Paper  parted 
over  them,  except  fome  of  the  lower  Seams, 
which  are  above  the  Bilge^water:  By  which 
means  alfo,  all  the  foul  Air  in  the  Hold  from 
the  Keelfon  to  the  lower  Deck,  will  be  drawn 
off;  For  the  frefh  Air  will  enter  the  Hold 
towards  its  lower  Part^  and  this  will  greatly 

Con« 
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contribute  to  the  better  preferving  all  kinds 
of  Provifions,  Store-fails,  and  Goods  in  the 
Hold,  which  are  often  damaged  by  its  hot 

putrid  Air. 

388.  Captain  Ellis,  Author  of  the  Ac - 
count  of  his  Voyage  to  Hudfori* s  Bay,  and  now 
Governor  of  Georgia,  wrote  me  the  following  ] 
Account,  from  on-board  the  Halifax  Slave- 
/hip,  at  Cape  Monte ,  Africa  viz.  he  took 
a  Wax  Candle,  of  eight  to  the  Pound,  and 
drew  it  through  a  Mould,  to  make  it  of  one 
Thicknefs,  from  End  to  End ;  and  found  it 
wafted  67  Grains,  in  burning  thirty  Minutes 
in  the  Hold,  which  had  not  been  ventilated 
in  twenty-four  Hours :  But  after  fix  Hours 
Ventilation,  it  wafted  944  f  Grains  in  the 
fame  Time,  viz .  4d  more. 

389.  He  placed  in  the  Hold  a  well-polilhed 
Silver  Plate,  with  a  Candle  and  Lanthorn,  all 
blinded  except  a  round  Hole  of  two  Inches 
diameter :  He  placed  the  Plate  at  fix  Feet 
diftance  from  it,  and  with  fuch  an  Obliquity, 
that  the  Rays  of  Light  ftiould  fall  on  its  Sur¬ 
face,  at  an  Angle  of  45  Degrees.  He  then 
fixed  a  white  Paper  Skreen,  at  the  fame  Dif¬ 
tance  from  the  Plate,  and  under  the  fame 

I  4  Anglt 
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Angle  with  the  Lanthorn,  that  the  reflected 
Rays  might  fall  upon  it.  He  then  obferved, 
that  the  Reflection  from  the  Plate  lafted  di- 
ftin&ly  but  feventeen  and  half  Minutes,  with 
an  unventilated  Hold,  it  being  turned  the  Co¬ 
lour  of  tarnifhed  Lead :  Whereas,  when 
the  Hold  was  filled  with  frefh  Air,  by  four 
Hours  Ventilation,  the  Plate  continued  to  re¬ 
flect  Light,  and  retained  its  Brightnefs  four 
Hours  and  41  Minutes-, 

389.  When  Ventilation  had  been  omitted 
twelve  Hours,  he  hung  the  Ship’s  Bell  under 
the  lower  Deck,  took  out  the  Clapper,  and 

fufpended  it  by  a  Line,  which  with  its  own 

•  -» 

Length,  made  44  Inches :  The  Angle  which 
the  Rim  of  the  Bell  made,  with  a  Line  let  fall 
perpendicular  from  the  Pin  on  which  the 
Clapper  hung,  was  equal  to  34  Degrees.  He 
then  held  the  Clapper  at  the  fame  Angle,  on 
the  other  Side  of  the  Line,  in  order  that  the 
Strokes  at  different  Times  might  be  with  the 
fame  Force  :  When  letting  it  go,  it  ftruck  the 
Bell ;  in  its  Return  he  catched  it,  and  counting 
the  Vibrations,  he  heard  them  diftinctly  but 
three  Times ;  whereas,  when  the  Hold  was 
well  ventilated,  it  vibrated  five  Times,  but  its 
Vibrations  were  not  fo  quick  in  the  latter  n 

3  m 
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in  the  former  Cafe.  He  took  all  poffible  Pre- 
cautions  that  thefe  Experiments  might  be 
fairly  tried,  to  prevent  Deception,  but  always 
found  them  to  produce  the  fame  EfFedh  The 
Cargo-Arms,  which  were  in  upright  Cherts, 
without  Wrappers,  retained  their  Polifh. 

391.  We  fee  in  thefe  curious  and  accurate 
Experiments,  the  great  Difference  in  the  Pu¬ 
rity  and  Impurity  of  the  Air,  of  a  ventilated 
and  unventilated  Ship,  and,  confequently,  the 
plain  Reafon  why,  when  fuch  a  foul  Air  pu- 
trifies,  it  not  only  impairs  the  Health,  and 
eaufes  the  Death  of  Multitudes,  but  alfo  da¬ 
mages  all  kinds  of  perifhable  Goods,  Store- 
fails,  Provifions,  &c.  and  even  promotes  the 
Decay  of  the  Ship,  whofe  Timbers  will 
doubtlefs  rot  farter  with  a  hot  putrid,  than 
with  a  frefh  cool  Air. 

392.  The  People  on-board  were  all  healthy 
for  a  confiderable  time  5  viz.  till  the  Venti¬ 
lators  were  fo  fpoiled  by  the  Rats  eating  not 
only  the  leathern,  but  the  wooden  Parts  of 
them,  in  fuch  a  manner,  that  they  were  obliged 
to  give  over  the  Ufe  of  them  long  before 
they  had  any  Sicknefs,  when  many  of  their 
{Slaves  died  of  extremely  infedtious  Diftem- 

pers  •, 
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pers  $  as  Small-pox,  Meafles,  Flaxes,  and 
Fevers,  which  came  upon  them  almoft  all 
at  once.  The  fpoiling  of  Ventilators  by  Rats, 
might  be  prevented  by  anointing  them  either 
with  Aloes  diffolved  in  Lamp  Spirits,  or  by 
Verdigreafe  mixed  with  Pitch  and  brown 
Spanijh . 

•  <»  •  *  ^ 

393.  In  order  to  find  the  different  De¬ 
grees  of  Warmth  of  the  Sea  at  different 
Depths,  I  provided  and  fent  by  Captain  Ellis 
the  following  Sea-gage,  which  was  a  Pail,  or 
Bucket,  to  bring  up  Water  from  great  Depths 
of  the  Sea  5  it  was  10  ^th  Inches  deep,  n  f 
wide  above,  and  8  f  wide  at  the  Bottom, 
There  were  round  Holes  both  through  the 
top  and  bottom  Heads,  each  four  Inches  di¬ 
ameter,  which  were  cover’d  with  fquare 
Valves,  which  opened  upwards  on  Brafs 
Hinges ;  they  were  cover’d  with  Leather  on 
their  lower  Part :  They  both  opened  and  fhut 
at  the  fame  time,  by  means  of  an  Iron  Rod, 
which  was  fixed  to  the  upper  Part  of  the 
lowed,  and  the  under  Part  of  the  uppermoft 
Valve :  So  that  as  the  Bucket  is  let  down 
into  the  Sea  by  means  of  a  finking  Weight, 
the  Water  opens  both  the  Valves,  and  paffes 
freely  through  the  Bucket,  which,  when  it  is 

as 
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as  low  as  it  is  to  go,  being,  after  feme  delay, 
pulled  up  again,  the  Valves  will  fhut,  and 
bring  up  the  Water  from  great  Depths  ;  with 
Farenheifs  Mercurial  Thermometer  fixed  in 
it,  to  a  moveable  Stick,  which  may  eafily  be 
taken  out,  it  being  fixed  by  Iron  Pins  both  at 
the  Top  and  Bottom  :  Then  drawing  out  the 
upper  Pin,  the  Stick  may  be  eafily  taken  out 
with  the  Thermometer  fixed  to  it :  But  the 
Ball  of  the  Thermometer  muft  not  be  taken 
out  of  the  Water  till  the  Degree  is  obferved 
at  which  the  Meridian  ftands.  And,  in  order 
to  this,  it  will  be  requifite  to  put  a  Cork  into 
the  flole  at  the  Bottom,  when  the  Bucket  is 
drawn  up  to  the  Ship,  to  prevent  the  running 
out  of  the  Water  when  the  Valves  are  opened; 
alfo  to  preferve  the  Water,  in  order  to  know 
its  degree  of  Saltnefs :  In  order  to  keep  the 
Bucket  in  a  right  Pofition,  there  are  four  Cords 
fixed  to  it,  which  reach  about  three  Feet  be¬ 
low  it,  to  which  Cords  the  finking  Weight  is 
to  be  fixed. 

394.  He  made  feveral  Trials  with  this  Sea- 
gage.  In  Latitude  23°  13"  north,  Longitude 
2  50  1 2!'  weft,  he  charged  it,  and  let  it  down 
to  different  Depths,  from  360  Feet  to  $346 
Feet,  when  he  difeover’d  by  the  Thermo¬ 
meter, 
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meter,  that  the  Cold  increafed  gradually  m 
proportion  to  the  Depths,  till  it  defcended 
to  3900  Feet;  viz.  near  three  quarters  of  a 
Mile,  whence  the  Mercury  in  the  Thermo¬ 
meter  came  up  at  53  Degrees;  and  though 
he  afterwards,  funk  it  to  5346  Feet,  i.e.  a 
Mile  and  60  Feet,  it  came  up  no  lower :  The 
Warmth  of  the  Water  upon  the  Surface,  and 
that  of  the  Air,  was  at  that  time  84  Degrees. 
He  with  good  reafon  thinks,  that  the  Water 
was  a  Degree  or  two  colder  when  it  entered 
the  Bucket,  becaufe  in  coming  up  it  muft 
probably  have  been  warmed  in  fome  degree, 
for  he  found,  that  the  Water  which  came  up 
in  the  Bucket,  after  having  flood  43  Minutes 
in  the  Air,  (the  time  of  winding  it  up)  the 
Mercury  rofe  above  five  Degrees.  When  the 
Water  in  the  Bucket  w?as,  by  ftanding  a  due 
time,  of  equal  Warmth  with  the  Water  on 
the  Surface  of  the  Sea,  he  tried,  by  weighing 
equal  Quantities  very  exa&ly,  as  alfo  by  the 
Hydrometer,  their  Weights,  and  found,  that 
from  below  the  heavieft,  and,  confequently, 
the  faked.  With  this  cool  Water  they  fup- 
plied  their  Bath,  and  cooled  their  Wine,  which 
was  very  refrefihing  to  them. 


395- 
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395.  I  have  fhewn  in  my  Treatife  on 
Ventilators,  Numb.  42,  55,  the  great  Quan¬ 
tities  of  volatile  Vapours  which  go  off  from 
human  Bodies,  both  by  Perfpiration  and  by 
Breath  ;  and  alfo,  how  apt  fuch  Vapours, 
when  long  confin'd,  are  to  turn  putrid,  and 
thereby  produce  the  peftilential  infectious 
Difeafe,  called  the  Goal  Diftemper,  or  Fever  : 
And  it  is  this  putrid  bad  Quality  of  the  foul 
Air,  and  putrid  Bilge-water  in  Ships,  where 
there  are  many  People,  which  is  one  of  the 
principal  Caufes  of  that  common  Diftemper, 
the  difpiriting  Scurvy,  of  Fluxes,  and  other 
Diftempers. 

396.  In  order  the  more  effectually  to  roufe 
the  Attention  of  Mankind,  in  a  matter  of  the 
greateft  Importance  to  the  Health  and  Lives 
of  thoufands,  and  thereby  the  more  fully  and 
clearly  to  convince  them  of  it,  I  have  had 
the  following  Experiments  made,  by  placing 
lighted  Candles  in  fuch  foul  clofe  confined  Airs ; 
it  being  well  known,  that  the  vital  Lamp  of 
Animals  is  either  inlivenedand  invigorated,  or 
incommoded  and  quenched,  in  proportion  to 
the  different  Degrees  of  Purity  or  Impu¬ 
rity  of  the  Air  which  they  breathe  in. 


\ 
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39 7.  I  have  found,  after  variety  of  Trials 
with  Candles  of  different  Sizes,  that  the  larger 
Candles,  of  about  fix  to  the  Pound,  are  belt 
for  the  Purpofe ;  and  in  order  to  prepare  them 
for  thefe  Experiments,  it  is  proper  to  cut  off* 
or  wafte  by  burning,  one- fourth  or  one-third 
of  the  Candles,  where  they  are  ufually  fmaller 
and  taper,  viz.  till  they  are  nearly  of  an 
equal  cylindrical  Size :  Then  firft  weighing 
the  Candle,  when  it  is  wTell  lighted,  begin  to 
eflimate  the  time,  for  its  burning  half  an 
Hour  in  a  good  Air :  Then  put  it  out  with 
an  Extinguisher,  that  a  fair  Snuff,  with  its 
black  Part  about  half  an  Inch  long,  may  be 
preferved  ;  if  it  be  too  long,  fnuff  it  to  a  due 
Length,  in  order  to  fit  it  for  further  Trials  in 
foul  Airs,  it  being  of  great  Importance  to 
begin  each  Trial  with  a  good  Snuff :  The 
Candle  mu  ft  be  weighed  again  after  each 
Trial,  by  burning  both  in  good  and  foul  Air : 
And  in  order  to  preferve  a  fair  Snuff  in  car¬ 
rying  a  Candle  into  a  Mine,  &c.  it  may  be 
well  to  make  a  Cafe  for  it  of  Cards,  nailed  in 
a  femi-circular  Form  to  the  Sides  of  a  flat 
Piece  of  Wood,  about  an  Inch  and  a  half 
wide  s  or  to  wrap  it  in  ftiff  Paper  with  a 
Stick*  3 
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398.  If  feveral  Candles  are  prepared  at 
the  fame  time,  by  burning  them  firft  in  a  good 
Air,  they  may  be  marked  Numb,  i,  2,  3,  by 
Holes  made  near  the  Bottom  with  a  Pin's 
Point,  and  filled  with  Ink,  with  the  Nib  of 
a  Pen  5  for  every  Candle  which  is  ufed  in  thefe 
Experiments  muft  firft  be  tried  in  a  good 

j  Air. 

399.  I  desired  a  Surgeon  of  the  fecond 
Regiment  of  Foot-Guards,  to  burn  a  Wax 
Candle,  of  about  half  an  Inch  diameter,  for 
half  an  Hour,  among  the  fick  Soldiers  at  the 
Savoy ,  where  it  wafted  but  1 1  Grains  $ 
whereas  the  fame  Candle,  in  a  good  Air,  had 
wafted  in  the  fame  time  27  Grains,  which  is 
more  than  double  of  what  it  wafted  in  that 

i  bad  foul  Air :  And  he  fays  that  the  Stench 
there  is  fometiraes  fo  intolerable,  that  Candles 
give  but  a  very  weak  Light. 

400.  The  clofe  and  low  Situation  of  the 
Savoy  P rifon,  makes  it  the  more  requifite  to 

:  have  thofe  Rooms  ventilated.  Mr.  Adair ,  a 
:  Surgeon,  who  was  on  Ship-board  with  the 
|  large  Embarkation  of  Soldiers,  which  lay 
feveral  Months  wind-bound  in  the  Channel, 
and  which  invaded  France  in  1746,  told  me, 

that 
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that  great  Numbers  of  Harr  if  oris  and  Frdmp* 
toris  Regiments  died  of  the  Goal  Diftempefy 
with  which  they  were  infe&ed,  by  about 
40  Men,  inlifted  among  them,  who  being  De- 
ferters  from  the  Englifh  in  Flanders,  and  taken 
in  the  late  Rebellion  going  from  Dunkirk  to 
Scotland \  who  being  confined  in  the  Savoy , 
there  got  the  Goal  Diftemper.  He  told  me 
alfo,  that  in  Flanders  they  dreaded  the  having 
of  Recruits  from  the  Savoy ,  being  apprehen- 
five  that  they  would  bring  with  them  the 
Goal  Diftemper. 

401.  Dr.  Langrijh  made  the  like  Experi¬ 
ment,  at  my  Defire,  with  a  Wax;  Candle,  of 
fix  to  the  Pound,  juft  before  the  Lent  Affizes, 
in  the  Dungeon  of  Winchefler  Goal,  in  the 
Morning,  before  Doors  or  Window-fhutters 
had  been  opened :  The  Candle,  which  had 
wafted  88  Grains  in  half  an  Hour,  in  a 
good  Air,  wafted  but  66  i  Grains  in  the 
Dungeon,  in  the  fame  time,  which  is  near 
one- fourth  lefs ;  and  Mr.  Fhotnas ,  a  Surgeon 
o {  Chelfea  Hofpital,  obferved  the  like  Difpro- 
portion  in  burning  a  Tallow  Candle,  of  fix  to 
the  Pound,  in  a  pocky  Room.  After  the 
Dungeon  had  been  well  ventilated  for  half  an 
Hour  with  the  Ventilators,  the  Prifoners  re¬ 
maining 
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training  there  all  the  while,  the  fame  Can¬ 
dle  waited  in  another  half  Hour,  87  4 

Grains,  that  is,  very  nearly  as  much  as  in  the 
good  Air  at  firft ;  which  Ihews  the  great  ufe 

of  Ventilators  both  in  Goals,  Hofpitals,  and 
Ships,  TheDo&or  obferved,  that  at  the  firft 
going  down  into  the  Dungeon,  the  foul  Air 
affe&ed  the  Mouth  and  Throat  with  a  re¬ 
markable  Saltnefs,  but  not  at  all  at  their  going 
down  after  it  had  been  well  ventilated^ 

402.  In  St.  George's  Hofpital,  near  Hy de- 
Park  Corner ,  a  like  Tallow  Candle,  which  in 
a  good  Air,  had  wafted  in  half  an  Hour, 
77  -J-  i  Grains,  Wafted  in  the  King’s  Ward, 
early  in  the  Morning,  before  Fires  were 
kindled,  70  Grains,  viz.  -rVth  Part  lefs  :  And 
even  this  lefs  Degree  of  Foulnefs  in  the  Air, 
by  putrifying,  is  obferved  to  caule  putrid 
Difeafes,  and  to  be  very  hurtful,  not  only  to 
confumptive  Perfons,  but  alfo  to  thofe  with 
broken  Limbs,  who  have  their  Health  im¬ 
paired  thereby,  infomueh  that  they  find  it 
requifite  of  late  to  leave  the  Wards  fometimes 
vacant,  in  their  Turns,  for  a  time,  to  be  aired, 
cleanfed,  and  fumed  with  the  acid  Fumes  of 
burning  Brimftone. 

K 
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403.  In  Dr.  Stonehoufe*  s  Stable  at  North - 
ampton ,  with  four  Horfes  in  it,  a  Candle* 
placed  near  the  Cieling,  at  firft  opening  the 
Door  in  the  Morning  wafted  ~T.  lefs,  which 
fhews  that  this  Air  was  fouler  than  that  in  the 
King’s  Ward  :  Dr.  Stonehoufe  has,  therefore, 
let  frefh  Air  into  the  Stable,  through  Holes 
made  in  the  Wail,  with  much  broader  Boards 
fixed  within- fide,  atafmali  Diftance,  to  fpread 
the  entering  Air  thin,  fo  as  not  to  blow  di¬ 
rectly  on  the  Horfes ;  a  laudable  Practice, 
which  ought  to  be  imitated  in  many  Stables, 
where  the  Horfes  breathe  too  hot  and  foul 
an  Air  •  whereas  a  frefher  Air  would  make 
them  more  vigorous,  and  lefs  apt  to  catch 
Cold. 

404.  A  Plant  of  Spare-mint  in  a  Glafs 
of  Water,  being,  at  my  Defire,  fixed  near  the 
lofty  Cieling  of  the  King's  Stable  in  the  Mews , 
London ,  faded  and  died  foon  ;  a  Proof  of  the 
Foulnefs  and  Unwholfomenefs  of  that  clofe 
Air,  which  Grooms  and  Coachmen  are  fo  fond 
of,  and  which  it  is  moft  eafy  to  refrefh,  to 
the  great  Benefit  of  the  Horfes, 

405.  As  there  are  various  Degrees  of  the 
Unwholfomenefs  of  the  Air  of  Mines,  fo  it 

will 
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will  doubtlefs  be  of  great  Importance  to  have 
a  ready  Way  to  know  what  thofe  feveral  De¬ 
grees  of  Unwholfomenefs  are  in  different 
Mines,  and  in  different  States  of  the  fame 
Mine,  at  different  Times,  and  in  different  Parts 
of  Mines:  And  this  may  be  done  with  fuf- 
ficient  Accuracy,  by  means  of  lighted  Candles. 
In  order  to  which,  I  procured  the  following 
Experiments  to  be  made  in  feveral  Mines* 
viz. 

406.  Sir  John  Philips ,  Bart,  of  Pickton 
Caftle,  in  Pembrokejhire ,  had  a  Candle  burnt 
at  the  further  End  of  the  Level,  or  Drift,  of 
a  Coal-mine  at  Bigelly ,  which  was  42  Fa¬ 
thom  fix  Feet  and  a  half  from  the  Pit,  and 
eleven  Fathom  four  Feet  deep  under  the  Sur¬ 
face  of  the  Ground;  where  it  wafted  but  49 
Grains  and  a  half,  viz.  lefs  than  half  of  what 
it  had  wafted  in  a  good  Air,  which  was  iox 
Grains:  So  this  Air  muft  be  unwholfome  to 
a  confiderable  degree. 

407.  I  was  obliged  to  the  Reverend  Mr. 1 . 
Emmerfon ,  of  Middleton,  near  Barnard-Cajlle^ 
Durham ,  for  making  the  like  Experiments 
with  lighted  Candles,  in  Lord  Darlington  s 
Lead-mines,  in  his  Parifh  ;  where  he  found 

K  2  they 
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they  wafted,  in  burning  15  Minutes,  in  fom£ 
Places  feven  Grains,  in  others  11,  13,  and 
15  Grains  lefs  than  in  a  frefti  Air,  more  or 
lefs,  according  to  the  different  States  of  the 
Air  not  only  in  the  Mine,  but  alfo  above¬ 
ground,  as  to  its  Weight  or  Lightnefs,  Wind 
or  Calm,  which  made  fome  Alteration. 

408.  In  the  Drifts,  while  digging  to  the 
Air*fhafts,  the  Air  is  very  noxious ;  fo  that  a 
Candle  will  burn  only  when  held  inclining 
fide-ways.  But  Mr.  Emmerfon  having  placed 
a  fmall  Ventilator,  (Fig.  6.)  at  the  Entrance 
of  an  Adit,  that  was  digging  50  Fathom  to 
a  new  Air-fhaft,  where  the  Miners  com¬ 
plained  much  of  the  Badnefs  of  the  Air  when 
they  were  got  about  20  Fathom,  infomuch 
that  they  could  work  but  few  Hours  at  a 
time  ;  yet  when  the  Air  was  renewed  through 
a  long  Trunk,  which  reached  from  the  Ven¬ 
tilators  to  the  Miners,  they  could  then  work 
all  the  Day  with  Pleafure.  This  cheap  and 
eafy  Method  of  Relief  is,  therefore,  not  only 
of  great  Benefit  to  the  Health  and  Lives  of 
the  Miners,  but  will  alfo  be  very  profitable  to 
the  Proprietors  and  Owners  of  Mines.  On 
communicating  theSuccefs  of  this  Method  of 
ventilating  Drifts  while  digging,  to  Mr.  Per- 

cival 
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rival  at  Briftol,  he  put  it  in  Practice  in  his 
Mines  in  Cornwall  and  that  with  fo  good  Ef¬ 
fect,  that  it  is  like  to  become  a  general  Pradlice 
in  that  Country. 

409.  And  it  is  to  be  hoped  that  this  will 
lead  to  the  Ufe  of  the  large  double  Ventila*- 
tors,  (Fig.  2.)  layed  on  each  other,  as  at 
Newgate ,  in  the  great  and  more  noxious 
Mines,  where  they  may  be  worked  either  by 
a  Stream  of  Water  in  the  Mine,  or  above¬ 
ground,  or  by  the  Fire-engine  that  drains  the 
Mine,  or  by  a  Wind-mill,  which  works  above 
three- fourths  of  the  Year,  and  when  be¬ 
calmed,  by  Horfes. 

410.  Mr.  James  Sterling,  who,  at  my  De¬ 
fire,  burnt  the  like  Candles  in  Lord  Hopetonris 
Lead-mines,  at  the  Lead-hills  near  Edinburgh , 
found  the  following  Difproportion  in  Places 
where  the  bad  Air  is  3  viz.  at  the  Depth  of 
50  Fathom  a  Candle  wafted  71  Grains,  which 
in  a  good  Air  had  wafted  99  Grains,  In 
another  Place,  at  the  Depth  of  83  Fa¬ 
thoms,  61  Grains  3  in  a  good  Air  81  -f-  ~  ; 
And  at  44  Fathoms  depth,  though  the  Dif¬ 
ference  of  the  Wafte  of  a  Candle  was  but 

K  3  9Z 
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92  Grains  to  85,  viz.  but  feven  Grains,  only 
T*Tth  Part  lefs  5  yet  this  Air  is  efteemed  fo  bad, 
as  to  be  unfit  for  working  in :  But  in  the 
Drifts,  where  there  is  a  free  Courfe  for  Air, 

,  or  a  good  Current  of  Water,  without  regard 
of  Depth,  there  the  Difference  of  theWafte 
of  Candles  is  very  little,  and  the  Air  not  un¬ 
healthy  :  But  where  Candles  can  fcarcely 
burn,  Men  cannot  work,  though  they  may 
remain  there  10  or  15  Minutes,  without  In¬ 
convenience.  The  Reafon  why  a  Stream  of 
Water  makes  a  Mine  healthy  is,  becaufe  the 
Air  riding  on  the  running  Water,  is  carried 
away  with  it,  and  caufes  a  Succeffion  of  fre£h 
Air. 

41 1.  Mr.  Sterling  found  thofe  Lead-hills 
fo  high,  that  the  mercurial  Barometer  (lands 
there,  at  a  Medium,  one  Inch  and  two-  tenths 
lower  than  at  Hopetoun  Houfe  ;  which  Houfe, 
as  he  conjectures,  (lands  about  40  Yards 
higher  than  the  Sea. 

412.  In  digging  unhealthy  Pits  or  Shafts, 
the  noxious  Vapours  of  them,  and  the  Fumes 
pf  Gunpowder  in  (putting  Rocks,  may  he 
blown  out  by  the  fmall  Ventilators,  (Fig.  6.) 

through 
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through  a  Trunk  about  four  Inches  in  the 
Clear,  within  :  And  a  tarred  Canvas  Trunk, 
about  ten  Feet  long,  di Fended  with  very  fmali  % 
Hoops,  may  be  fixed  to  the  lower  End  of  the 
wooden  Trunk  5  which,  being  flexible,  will 
eafily  comply  with  the  feveral  Difltances  of 
the  deepening  Bottom  of  the  Pit,  where  the 
Men  are  working. 

\ 

413.  Mr.  Perchah  of  Briflol ,  informs 
me,  that  it  has  long  been  the  Practice,  im¬ 
mediately  after  each  Blaft  of  Gunpowder,  to 
throw  down  a  Fuze  Faggot,  or  to  pour  down 
two  or  three  Buckets  of  Water;  but  as  the 
Water  thus  falling  in  a  large  Bulk,  cannot 
wafh  all  Parts  of  the  Air  fo  well  as  a  Shower 
of  Water  through  the  Role  of  a  watering  Pot, 

I  propofed  to  him  the  ufing  fuch  artificial 
Showers,  which  they  find  more  advantageous 
for  purifying  the  Air  in  a  Shaft,  as  it  not  only 
wafhes  with  its  many  Streams  and  Drops  all 
Parts  of  the  Air,  but  alfo  carries  down  a 
greater  Quantity  of  frefh  Air,  by  means  of  its 
much  larger  Surface,  when  thus  minutely  di¬ 
vided,  than  when  it  falls  in  a  larger  Bulk, 

It  may  be  well  for  the  Man  who  holds  the 
Watering-pot,  to  ftand  on  the  fame  Side  of 
the  Air-fhaft  that  the  Wind  is,  and  to  hold 

K  4  the 
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the  Pot  as  high  as  he  conveniently  can,  that 
the  falling  Shower,  by  avoiding  fome  of  the 
Smoke,  may  carry  down  with  it  the  more 
frefh  Air  $  Water  and  Air  attracting  each 
other* 

414.  In  Cafes  where  it  is  required  to  have 
frefh  Air  defcend  by  one  Air-fha ft,  and  afcend 
by  another  at  a  confiderable  Diflance,  to 
increafe  the  Quantity  of  the  defcending  Air, 
they  caufe  a  Stream  of  Water  to  run  down 
that  Shafts  but  the  Quantity  of  defcending 
Air  would  be  very  greatly  increafed,  if  that 
Water  was  divided  into  many  fmall  Streams 
like  Rain,  by  falling  through  innumerable 
fmall  Holes,  made  in  the  Leaden  or  Copper 
Bottom  of  a  fquare  Veffel,  as  large  as  the  Air- 
fhaft,  leaving  open  the  Spaces  between  the 
Sides  of  the  Veffel  and  the  circular  Sides  of 
the  Shaft,  for  a  Supply  of  Air  to  defcend. 
The  fame  Method  will  alio  be  beneficial  in 
purifying,  with  little  Water,  the  noxious  Air 
jn  the  Well  of  Ships.  It  is  obferved  by  Phy¬ 
sicians,  that  a  Shower  of  Rain  will  make  fome 
unhealthy  States  of  the  Air  healthy.  Thus 
^  Shower  of  Rain  greatly  checked  the  Ravage 
©f  the  laft  great  Plague  in  London . 
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415.  Francis  Blake,  Efq;  F.  R.  S.  informs 
me,  that  they  carry  on  their  Drifts  of  Com¬ 
munication  doable  betwixt  Pit  and  Pit,  break¬ 
ing  here  and  there  Holes  through  the  Par¬ 
tition,  that  thereby  the  Air  may  be  made  to 
circulate,  when  by  Fire  or  otherwife  its  Equi¬ 
librium  isdeflroyed  $  which  Methods,  though 
fufficient,  in  moft  Cafes,  to  prevent  immediate 
Death  to  the  Workmen,  yet  he  thinks  it  in- 
fufficient  to  render  Mines  near  fo  wholefome, 
as  Ventilators  of  a  proper  Size  would  make 
them.  He  fays  further,  that  it  were  to  be 
wifhed  that  Ventilators  could  aft  jointly  with 
the  prefent  Methods  now  in  ufe,  both  to 
render  them  more  wholefome,  and  alfo  to 
obviate  what  fome  objeft,  viz.  That  if,  whilft 
Men  are  at  work  in  a  noxious  Mine,  the  Ven¬ 
tilators,  their  foie  Dependance,  fliould  break, 
what  mull  become  of  them  ?  But  this  Ob¬ 
jection  is  of  little  Weight,  unlefs  the  noxious 
Vapours  immediately  fill  the  Pit,  before  the 
Miners  have  time  to  get  out,  upon  the  Ventila¬ 
tors  ceafing  to  work.  But,  allowing  this  Ob¬ 
jection  its  full  Force,  he  thinks  Ventilators 
would  be  of  ufe  to  aft  in  Conjunction  with 
the  prefent  Methods  that  are  in  Ufe,  as  they 
would  conduce  to  the  better  Health  of  the 
labourers,  whofe  State,  he  fays,  is  very  de- 
3  plorable ; 
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plorable  ;  they  earning  their  Bread  in  Mines, 
juft  not  noifome  enough  to  fhew  an  imme¬ 
diate  ill  Effedt,  but  who,  at  every  Breath, 
draw  in  fuch  bad  Air,  as  haftens  the  Period  . 
of  their  Lives.  And  here,  doubtlefs,  Venti¬ 
lators  would  be  of  great  Ufe,  by  much  in- 
creafmg  the  Quantity  of  frefh  Air  that  wrould 
thereby  be  impelled  into  the  Mine.  But  the 
moft  effectual  Method  to  have  the  Miners 
breathe  frefh  and  wholefome  Air  would  be, 
to  have  the  Air  conveyed  through  a  large 
Trunk,  from  the  Ventilators  to  the  Place 
where  the  Miners  a*re  at  Work  5  and  by  this 
means  the  fewer  Air-£hafts  would  do,  fome 
of  which,  as  I  am  informed,  are  funk  at  a 
great  Expence.  The  Trial  mention’d  Numb, 
28,  Vol.  ift,  was  an  impeded:  Trial. 

416.  Mr.  Era  [mm  King  very  rightly  pro- 
pofes  to  have  Ventilators  worked  by  the  Fire- 
engines,  in  Mines,  which  would  abate  but 
very  little  of  the  Force  of  the  Fire-engine  5 
becaufe  as  the  Stroke  of  that  is  feveral  Feet, 
and  the  Stroke  of  the  Midriffs  of  the  Venti¬ 
lators  but  12  or  16  Inches,  fo  the  Lever  of 
the  Ventilators  may  be  proportionablv  the 
longer,  and  confequently  be  worked  with  fo 
much  the  Ids  Force. 

4*7- 
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•  417.  By  the  Favour  and  at  the  Defire  of 
John  Birkhead ,  Efq;  of  Ijleworth ,  the  follow¬ 
ing  Trial  was  made  by  Mr.  Lambe ,  of  St. 
Auftel  in  Cornwall  with  three  Mould  Candles, 
of  fix  to  the' Pound  ;  viz.  Nov.  16  they  burnt 
firft:  for  half  an  Hour,  in  a  good  Air,  and 
wafted,  Numb,  i,  99  Grains,  Numb.  2,  100 
G  rains,  Numb.  3,  99  Grains.  The  lame 
Candles  wafted,  in  burning  half  an  Hour  in 
a  Tin  Shaft,  where  they  were  27  Fathom, 
below  the  Surface  of  the  Ground,  and  feven 
Fathom  below  an  Adit  of  good  Air,  and 
three  Fathom  horizontally  from  the  Bottom, 
27  Fathom  Adit,  where  they  could  but  juft: 
keep  a-light ;  Numb.  1.  wafted  61  Grains, 
Numb.  2,  55,  Numb.  3,  51  Grains:  At  the 
further  End  of  this  Place,  which  was  three 
Fathom  further,  a  Candle  would  not  burn 
but  when  held  fide- ways  flanting. 

418.  Mr.  Lambe  gives  .the  following  De- 
fcription  of  Damps  in  the  Tinners  Words, 
viz.  C£  A  damp  confined  Air  is  a  Thing  that 
tc  deprives  a  Man  of  Breath  ;  firft,  when  he 
cc  comes  into  it,  there  is  a  calm,  thick  Miff  ; 
cc  when  he  fets  about  working,  his  Breath 
“  decays ;  the  Daft  that  arifes  from  the 
-e  Tools,  or  Pick,  and  the  Smoke  of  the 

tc  Candles, 
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cC  Candles,  all  go  into  him ;  fo  that  he 
<£  breathes  for  Life  with  great  Difficulty  5  and 
<c  what  he  fpits  or  brings  out  of  his  Lungs, 
u  is  as  black  as  Ink:  He  will  foon  have  a 
C£  fhort  tickling  Cough,  and  if  he  does  not 
*c  take  care  in  time,  he  will  not  be  able  to 
<c  move  out  of  the  Place,  In  a  great  Damp 
<c  the  Flame  of  the  Candle  is  fmall  and  white, 
€C  and  can't  be  perceived  to  move,  and  fome- 
£C  times  it  will  quench  in  an  Inftant :  The 
cc  more  Candles  are  burnt  the  worfe  he 
<£  breathes :  The  Damp  is  moft  in  boggy 
<c  Ground  1  not  fo  bad  when  there  is  Water 
C£  in  the  Shaft;  very  bad  in  calm  fultry  Wea- 
C£  ther;  and  when  the  Wind  is  brifk  it  clears 
u  great  Part  of  it :  A  Man  that  works  in 
££  thefe  Damps  looks  very  pale,  and  complains 
€C  of  a  great  Heavinefs  on  his  Breaft,  Thefe 
€£  Damps  are  from  feven  Fathom  to  36  Fa-* 
€c  thorn  moftly.” 

419,  The  Tinners  air  the  Shafts,  by 
means  of  a  long  Trunk  2  ~f-  4  Inches  wide, 
wide  mouthed,  with  a  Head  fixed  at  the  Top, 
which  always  turns  to  the  Wind  ;  this  might 
effectually  be  done,  and  that  in  calm  Weather, 
by  blowing  Air  down  now  and  then,  through 
the  widened  Trunk,  with  a  fmall  Ventilator ; 
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by  this  means  fewer  Air~fhafts  would  do, 
which  Air-fhafts,  when  funk,  give  a  Current 
to  the  Air  :  Sometimes  they  tie  a  Bundle  of 
Furzes  to  a  Rope,  and  by  pulling  it  up  and 
down,  render  the  Air  better  for  many  Hours ; 
which  (hews,  that  a  fmall  Ventilator,  which 
would  refrefh  more  effectually,  need  not  be 
conftantly  worked. 

420.  As  the  fame  Method  of  eftimating 
the  Degrees  of  Foulnefs  of  Air  in  Hot-beds' 
and  Green-houfes,  may  probably  be  of  feme 
Ufe,  when  further  Trials  fhail  have  more  ac¬ 
curately  fettled  the  wholforne  and  unwhof- 
fome  Degrees  of  thofe  Airs ;  for  lrefli  Air  is 
of  great  Importance  to  the  Health  and  Thriv¬ 
ing  of  Plants  and  Trees,  as  well  as  to  Ani¬ 
mals;  for  Purity  of  Air,  as  well  as  Warmth, 
is  neceffary  for  their  thriving  in  Hot- beds  and 
Green-houfes :  I  (hall,  therefore,  give  an 
Account  of  the  few  Trials  which  I  made. 

I  I  »  £  ^ 

421.  I  found  the  Heat  of  a  Pleap  of  Dung, 

*v  _ 

by  Farenheit’s  Mercurial  Thermometer,  to  be 
104  Degrees  above  the  freezing  Point,  which 
is  more  than  half  the  Heat  of  boiling  Water. 
'January  14,  a  Candle  which,  in  a  good  Air, 
wafted  in  burning  half  an  Hour,  65  Grains, 

wafted 
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wafted  50  Grains,  T’T.  left  in  a  Hot-bed  not 

cover'd  with  Mold  :  The  Heat  of  the  Dang 

was  33  Degrees.  'Jan,  18,  the  Air  was  fo 

foul  as  to  extinguifh  the  Candle,  though  the 
« 

Glafs  Cover  had  been  on  but  half  an  Hour. 

%  » 

The  Heat  of  the  Air  under  the  Frame  was 
Degrees,  but  the  Heat  of  the  Dung  much 
greater.  Jan,  21,  the  Dung  cover’d  with 
Mould  :  The  Candle  wafted  49  Grains ;  the 
Heat  34  Degrees.  The  Bed  is  now  in  a 
healthy  State  for  Seeds.  Feb .  x.  the  Candle 
wafted  49  Grains ;  the  Heat  of  the  Air  in  the 
Frame  54  Degrees;  the  Cover  of  the  Frame 
was  raifed  near  half  an  Inch,  to  let  in  frefh 
Air;  the  Heat  15  Inches;  in  the  Dung  92 
Degrees ;  the  Heat  of  the  external  Air  17; 
the  Cucumber  Plants  were  in  good  Health. 
I  made  the  like  Experiments  with  lighted 
Candles,  in  fome  warm  Green-houfes  at 
Hampton- court,  and  found  a  fenfible  Dif¬ 
ference  as  to  the  Purity  .of  different  Green- 
houfes,  but  have  loft  the  Minutes  of  thofe 
Trials. 

422.  The  Air  at  the  upper  Part  of  hot 
.Pine-houfes  is  remarkably  often  live ;  at  the 
fame  time  that  the  lower  Air,  and  near  the 
Floor,  is  pleafant  and  agreeable.  The  Degrees 

of 

j 
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of  Unhealthinefs  of  this  upper  Air  might 
probably  be  known,  by  having  feme  of  the 
i  fame  kind  of  Plant,  as  Mint,  &c.  in  two  Pots, 
one  of  the  Pots  to  be  placed  on  the  Floor,  the 
other  near  the  Cieling  in  the  bad  Air,  where 
Plants  have  been  killed ;  the  noxious  Vapours 
j  of  which,  when  condenfed  into  Drops,  da- 
!  mage  the  Plants  they  fall  on  :  Which  Incon¬ 
venience  may,  in  a  good  meafure,  be  pre- 
i  vented  by  refrefhing  this  Air  cautioufly,  with 
Pannels  of  Reeds,  at  the  upper  Part  of  each 
End  of  the  Houfe,  in  order  thereby  gradually 
I  'to  convey  off  the  foul  and  lighted:  upper 
Air. 

423.  These  and  the  like  Experiments  with 
i  Candles,  will  be  of  great  ufe  to  drew  the  De¬ 
grees  of  Unhealthinefs  of  the  foul  ftagnant 
Air  in  Goals,  Hofpitals,  Ships,  and  Mines  5 
i  bat  with  this  Diflindfion,  viz.  that  a  leffer 
j  degree  of  Foulnefs  of  Air  long  confined,  being 
i  thereby  become  the  more  putrid,  will,  on  that 
j  account,  be  more  noxious  than  a  greater  de- 
!  gree  of  Foulnefs  of  x4ir  which  has  not  been 
I  long  enough  confined  to  become  putrid. 
I  Thus  the  long  ftagnant  Air  of  a  common 
jj  Goal,  in  which  there  are  comparatively  much 
,)  fewer  Perfons  than  in  a  Ship,  will  breed  the 

in- 


144  Uses  of 

Infectious  Goal  Diftemper ;  whereas  the  mucli 
fouler  Air  of  a  Ship,  crowded  full  of  Perfons* 
if  it  has  not  been  long  enough  confined  to  pu- 
trify,  may  not  produce  that  Diftemper ; 
though,  when  long  confined,  it  frequently 
produces  that  Diftemper,  the  Scurvy,  Flux, 
and  other  Difeafes,  which  are  the  bad  Confe- 
quences  of  a  putrid  Air,  which  is  the  prin¬ 
cipal  Caufe  of  the  Scurvy.  Perhaps  fre¬ 
quently  repeated  Experiments  with  Candles 
in  the  Rooms  of  thofe  who  are  fick  of  dif¬ 
ferent  Diftempers,  may  lead  to  eftimate  the 
different  Degrees  of  Putridnefs  of  fome  Dif- 
tempers,  as  alfo  ihew  the  different  Effeds 
that  putrid  and  unputrid  Diftempers  have 
on  burning  Candles :  At  leaft  it  feems  very 
probable,  that  repeated  Trials  with  Candles, 
in  the  Rooms  of  thofe  who  are  fick  of  the 
moft  putrid  and  offenfive  Diftempers*  will 
fhew  when  it  is  requifite,  in  fome  meafure, 
to  abate  the  great  Degree  of  Foulnefs  of  fuch 
Air,  by  cautioufly  admitting  frefh  Air,  and 
keeping  the  Bed-curtains  clofe  for  a  fhort 
time,  till  that  frefh  Air  is  grown  warm,  as  has 
been  fometimes  pradifed  with  Succefs.  And 
whereas  a  cool  frefh  Air,  though  admitted  in 
but  fmall  Quantities  into  a  hot  Air,  will  im¬ 
mediately  delcend,  fo  as  to  be  fenfibly  felt; 

might 


VENTILATORS.  145 

might  it  not,  therefore,  be  advifeable  to  ad¬ 
mit  the  frefli  cool  Air  near  the  Floor  of  the 
Room. 

424.  I  shall  next  give  ah  Account  of 
rational  and  eafy  Methods  to  purify  the  Air, 
and  regulate  its  Heat  in  Melon-frames  and 
hot  Green-houfes,  viz.  1.  By  taking  a  Pane 
of  Glafs  out  at  each  End  of  the  upper  Side 
of  a  Melon-frame,  or  Hot-houfe,  and  then 
fixing  to  the  Rails  of  the  Frame  a  Board  over 
the  Hole,  with  a  round  Hole  in  it,  about  four 
Inches  in  diameter  *  the  Board  to  be  like  a 
Wedge,  fo  much  thicker  at  the  lower  End 
than  the  upper,  as  to  have  its  Surface  hori¬ 
zontal,  on  which  to  fix  a  wooden  or  Tin  Tube  / 
(by  Hiding  under  fmall  Ledges  or  Moldings* 
the  lower  fpread-out  Part  of  it,  fo  as  readily 
to  put  on  or  take  oft  )  the  Tube  to  be  four 
Inches  in  diameter,  and  a  Foot  high,  with  a 
Cowle  on  it,  made  readily  to  turn  to  and  fro 
by  means  of  a  Vane,  fo  as  to  have  its  clofed 
Side  always  to  the  Wind,  and  its  open  Part 
from  the  Wind  ;  for  the  foul  Vapours  which 
arife  from  the  Dung,  and  Perfpiration  of  the 
Plants,  to  pafs  off  inceffantly  as  they  rife :  And 
this,  without  admitting  any  cold  Air,  as  is 
done  in  the  common  Method,  by  railing  the 

L  Glafs- 
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Glafs-covers  a  little,  which  endangers  the 
Flants  fuffering  by  Cold.  It  is  probable  that 
more  than  two  of  the  Tubes  will  be  wanting 
in  long  Frames;  for  the  Plants  are  found  to 
flourifh  beft  that  are  nearefl:  thefe:  Square 
wooden  Tubes  with  Vanes  on  them,  may 
probably  be  better  than  Tin  Tubes,  which 
in  cold  Weather  may  condenfe,  and  thereby, 
in  fome  degree,  check  the  Afcent  of  the 
Vapours. 

425.  W hen,  therefore, Plants  by  this  means 
conftantly  enjoy  a  frefh  Air,  they  will  probably 
thrive  with  more  Vigour,  and  alfo  become  more 
hardy,  by  being  always  in  a  temperate  Air, 
than  when  they  are  fometimes  (tewed  in  the 
foul,  hot,  and  clofe  confined  Vapour  of  the 
Hot-bed  and  Perforation  of  the  Plants,  frefh 
pure  Air  being  as  requifite  and  falutary  for 
Plants  as  for  Animals.  There  is  in  the  mid¬ 
dle  of  the  Tin  Tube  a  round  Valve,  which 
turns  on  an  Axle,  fo  as  to  open  or  clofe  the 
Tube  more  or  Iefs,  when  it  (hall  be  found 
needful,  in  proportion  to  the  different  Degrees 
of  Heat  of  the  Dung  or  Bark,  and  the  dif¬ 
ferent  Temperatures  of  the  outward  Air :  Or 
there  may  be  a  Aiding  Shutter  at  the  lower 
End  of  the  Tube* 

426, 
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426.  It  is  very  probable,  that  the  Flavour 
of  Melons  and  Pines  will,  by  this  means,  be 
Confiderably  more  delicate  than  when  in  the 
common  Way  they  are  long  itewing  in  the 
foul  Vapour  of  Dung  or  Bark,  and  of  what 
perfpires  from  the  Plants :  For,  it  is  a  matter 
of  common  Obfervation,  that  the  Fruits  on 
Trees  both  thrive  more  kindly,  and  are  alfo 
the  better  flavoured,  the  more  freely  they  per- 
fpire  in  a  pure  Ain 

«  r 

4270  Thers  is  another  Improvement 
which,  as  1  have  lately  found  upon  Trial,  will 
be  of  further  conflderabie  Benefit  in  Melon- 
frames  and  Hot-houfes,  viz.  I  laid  Hoping 
in  a  Heap  of  hot  Dung,  a  leaden  Pipe,  which 
was  eight  Feet  long,  and  an  Inch  and  quarter 
wide  within :  The  lower  End  of  the  Pipe, 
which  was  bent  a  little  downwards,  was  ex- 
pofed  to  the  open  Air,  near  the  Surface  of 
the  Ground  :  The  upper  End  of  the  Pipe, 
being  bent  upwards,  came  upright  out  of  the 
Top  of  the  Dung- heap,  near  the  other  End 
of  the  Heap. 

428,  The  next  Morning,  at  feven,  a  mer¬ 
curial  Thermometer  being  let  down  eight 

o  o 

Inches  into  the  upper  Part  of  the  Pipe,  the 

L  z  Heat 
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Heat  of  the  afcending  Air  raifed  the  Mercury 
to  1 1 1  Degrees  above  the  frezing  Point,  that 
is,  almoft  to  two-thirds  of  the  Degree  of 
Heat  of  boiling  Water,  which  is  180  Degrees 
above  the  freezing  Point.  So  the  external 
Air  being  then  1 6  Degrees  above  the  freezing 
Point,  it  was  heated  95  Degrees,  in  tvvo-fe- 
conds  of  Time,  in  paffing  the  Length  of  eight 
Feet  up  through  the  Pipe.  Whence  it  may 
be  eftimated,  by  making  that  Air  vifible  by 
Smoke,  thereby  to  know  its  Velocity,  that 
there  paffes  through  the  Pipe  about  feven 
Tuns  of  Air  in  an  Hour,  and  in  24  Hours, 
168  Tuns ;  and  this  incdTantly,  Day  and 
Night,  as  long  as  the  Dung  retains  its  Heat : 
And  as  its  Heat  abates,  fo  will  the  Heat  and 
Quantity  of  the  afcending  Air  abate. 

429.  In  order,  therefore,  to  have  a  conftant 
Supply  of  frefh  warm  Air,  it  may  be  well  to 
have  three  or  four  Pipes  in  each  Melon-frame, 
or  feveral  more  in  Hot-houfes,  to  reach  five 
or  fix  Feet  beyond  the  Back  or  North-fide  of 
the  Frame,  to  be  cover'd  fucceffively  with  frefh 
hat  Dung  as  the  former  grows  cold :  And 
there  may  be  more  than  one  Pipe  in  each 
Dung- heap,  if  required  ;  and  if  the  Bottom 
of  the  Dung- heap  is  a  Foot  under-ground,  to 

give 
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give  the  Pipe  a  greater  Slope,  the  more  Air 
will  afcend  up  it.  Qu.  Will  it  not  be  well 
to  have  each  feparate  Dong-heap  inclofed 
with  Boards  at  the  Sides  ? 

430.  Or  rather,  a  conftant  Succeffion  of 
warm  Air  may  be  let  into  Hot-houfes,  by 
having  Hoping  Pipes  to  pafs  through  the  End- 
walls  near  the  Ground,  and  alfo  near  the  In- 
fide  of  the  North-flue  hot  Wall,  four,  five,  or 
more  Yards  long,  according  to  the  Length  of 
the  Hot-houfes,  through  which  Plenty  of 
warm,  pure,  frefh  Air,  will  inceffantly  afcend. 

431.  After  September  we  have  not  Heat 
enough  to  corredt  the  Crudities  which  are 
imbibed  in  the  long  Nights,  from  the  Vapours 
of  the  warm  Bed,  and  from  the  Perfpiration 
of  the  Plants :  But  when  thefe  foul  Vapours 
are  inceffantly  carried  off  through  thefe  Tubes, 
the  Plants  will  not  be  fubjedt  to  be  fuffocated 
with  foul  Vapours,  nor  be  made  too  tender 
by  being  too  much  heated,  but  will  be  the 
more  hardy  ;  and  will,  through  their  whole 
Progrefs,  thrive  more  kindly,  by  having  a 
more  free  Perfpiration,  in  a  pure  warm  Air; 
nearly  refembling  the  Summer  falutary  open 

Air, 
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432.  And  as  Hot-houfes  will  by  this 
means  be  filled  with  a  confiant  Succeflion  of 
warm,  wholfqme,  frefh,  unburnt  Air,  and 
the  natural  Floor  of  a  Hot-houfe  or  Melon- 
frame  thereby  fufficiently  warmed,  for  the 
Growth  of  feveral  Kinds  of  Plants  j  it  feems 
probable,  that  they  will  grow  and  thrive  then 
in  the  midft  of  Winter,  covering  the  Glades 

with  Mats  in  very  cold  Weather, 

\ 

433.  And  by  the  fame  means,  the  Air  of 
too  clofe  and  fmoking  Dwelling-rooms,  may 
be  refrefhed,  by  having  Pipes  three  or  four 
Yards  high  in  the  Corners  of  the  Rooms,  with 
their  lower  Ends  palling  through  the  Walls, 
the  Pipes  being  in  feme  degree  warmed  by 
the  Warmth  of  the  Room,  the  frefli  outer 
Air  will  conftantly  afeend  warm,  fo  as  not 
to  incommode  Perfons  even  in  Winter.  It 
may  be  well  to  have  the  lower  End  of  the 
Pipe  bent  downward  on  the  Outfide  of  the 
Wall,  to  prevent  ftrong  Winds  blowing  up 
it.  Qu.  Will  not  fuch  refrefhing  Pipes  be  of 
confiderable  Benefit  in  the  Chambers  of  the 
Sick  ? 

434.  It  has  in  many  Inftances  been  ob¬ 
served,  that  the  Air  of  Chambers  over  Ropm? 

» 
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where  Charcoal  is  burnt,  is  very  had ;  as  over 
the  high-pitched  A  flay -office  at  G  oldfmi  t  If  s 
Hall,  and  over  large  Kitchens  where  there 
are  feveral  Stoves  of  burning  Charcoal,  whofe 
Fumes  are  not  conveyed  away  through  a 
Chimney,  &c.  I  caufed  a  live  Chicken  to  be 
held  up  near  the  Cieling  of  a  Room  where 
Charcoal  was  then  burning,  in  the  middle  of 
a  large  Kettle  of  Water;  After  fome  time, 
the  Chicken  became  fo  languid  and  faint,  that 
it  could  not  fiand.  And,  as  fuch  fubtile  and 
fulphureous  Fumes  afcend  with  great  Ve¬ 
locity  upwards,  fo  I  have  known  an  Inflance 
where  they  penetrated  the  Cieling  and  Seams 
between  the  Boards  fo  much,  as  to  incom¬ 
mode  thofe  who  lay  in  fuch  Chambers,  to 
fuch  a  degree,  as  to  oblige  them  to  rife  in  the 
Night,  and  open  Windows  to  admit  frefh 
Air,  to  prevent  being  fuffocated. 

435.  And  here  it  may  not  be  improper  to 
mention  an  excellent  Method  which,  by  often 
repeated  Experience,  has  been  found  effeduai 
in  curing  molt  fmoking  Chimnies,  viz.  not 
to  have  the  Mantle  high,  and  from  the  Mantle 
to  build  the  Sides  and  Bread  upright  for  two 
or  three  Yards;  the  Sides  to  be  no  further 
diftant  from  each  other  than  the  Width  of 
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the  Fire-grate  5  and  the  Bread:  but  10,  14? 
or  16  Inches  diflant  from  the  Sides  of  the 
Throat  or  Back  of  the  Chimney,  which  will 
make  the  lower  Surface  of  the  Mantle  to  be 
a  broad  horizontal  Plane 3  a  very  material 
C  ire  urn  fiance.  The  fide  Jaumbs  from  the 
Hearth  to  the  Mantle,  to  deferibe  a  Curve. 
When  Chimneys  have  a  good  Draught,  it 
greatly  contributes  to  the  having  frefh  exhi- 
lerating  Air  in  a  Room. 

436.  The  airing  the  Wards  of  Hofpitals, 
in  which  there  is  a  conftant  Succeffion  of  lick 
Perfons,  does  not  feem  fufficient :  But  in 
order  to  cure  the  putrid  Infection  adhering  to 
Cloaths,  Walls,  &c.  it  feems  requifite  to  have 
it  fometimes  done  by  the  Fumes  of  burning 
Brimftone. 

437.  When  we  breathe  a  foul  Air,  the 
Lungs  being  not  thereby  fo  much  dilated  as 
in  a  pure  Air,  the  Blood  cannot  pafs  fo  freely 
through  the  Lungs  to  the  Heart  as  it  ought 
to  do,  and,  confequently,  the  Circulation  of 
the  Blood  through  the  whole  Body  mull,  in 
fame  degree,  be  retarded  3  which  Circumflance 
alone  muft  tend  much  to  vitiate  the  Blood, 
•for  the  more  the  Lungs  are  dilated,  fo  much 

the 
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the  more  freely  does  the  Blood  pafs  through 
them  ;  as  was  evident  in  the  Cafe  of  the 
fighing  Horfe,  which  Adion,  by  dilating  his 
Lungs,  made  the  Blood  prefently  rife  the 
hieher  in  the  Glafs  Tube  which  was  fixed 

O 

to  his  crural  Artery.  Hamafticks>  p.  16.  And 
this  Reafoning  will  hold  proportionably,  in 
relation  to  the  Foulnefs  of  the  Air  in  the 
Wards  or  Chambers  of  the  Sick  :  And.,  there¬ 
fore,  to  let  in  frefh  Air,  with  due  Precautions, 
has  been  found  of  great  Benefit  to  the  Sick  of 
fome  Diftempers,  particularly  in  that  naufeous 
Diftemper  the  Small-pox,  which  fouling  the 
Air  much,  great  Relief  has  been  found  by 
admitting  frefh  Air. 

438.  It  is  obferved  of  the  Lace-makers, 
that  they  are  of  a  very  fickly  Countenance, 
which  Unhealthinefs  is  probably  owing  to 
their  conftantly  being  in  a  very  Hooping  Fa¬ 
ilure  over  the  Lace-cufhion  ;  in  which  prone 
Pofition  they  cannot  duly  dilate  their  Lungs, 
by  drawing  in  a  fufficient  Quantity  of  Air, 
which  mull  needs  be  very  unwholforne ; 
whereas  many  Women  who  lead  as  fedentary 
Lives  in  many  other  Employments,  enjoy 
better  Health.  And  doubtlefs,  in  lefler  De¬ 
grees  of  {looping  forward  for  a  long  time,  as 

in 
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in  Tent-work,  or  other  Employments,  there 
will  be  a  proportionable  Inconvenience  from 
the  thereby  leflened  Infpirations.  The  fame 
is  alfo  obferved  in  fome  Parts  of  England 
where  they  have  got  a  habit  of  leaning  in  a 
very  ftooping  Pofture,  with  their  Elbows  on 
their  Knees. 

i 

439.  On  the  Andes ,  the  highefi  Mountains 
in  the  World,  they  can  breathe  very  freely, 
viz.  becaufe  the  cold  Air  defcends  fa  ft  to  the 
lower  Parts  of  the  Lungs,  and  there  being 
expanded  by  Warmth,  dilates  the  Lungs : 
Whereas  on  Tenertff^  where  they  breathe  a 
warm  or  hot  Air,  the  Breathing  is  incom¬ 
moded.  This  quick  Defcent  of  very  cold 
Air  to  the  lower  Part  of  the  Lungs,  is  thought 
to  caufe  Pleurifies  in  the  South  of  France , 
and  the  like  cold  Places :  To  prevent  which, 
many  draw  their  Breath  in  through  a  Hand¬ 
kerchief  applied  to  the  Mouth.  There  is 
fometimes,  with  an  eafterly  Wind,  on  the 
Coaft  of  Guinea  and  of  the  Red- Sea.  a  dufty 
Air,  which  is  unwholfome.  The  like  is 
mentioned  Deuteronomy  xxviii.  24.  The  Lord 
frail  make  the  Rain  of  thy  Land  Powder  and 
Dufl  5  from  Heaven  fall  it  come  down  upon 
thee ,  until  thou  be  defroyed.  When  we  breathe 


VENTILATORS.  1 5S 

g  freffi  Air,  it  defcends  to  the  lower  Part  of 
the  Lungs,  and  thereby  drives  out  the  lighter 
warm  foul  Air :  But  when  in  crowded 
Rooms,  we  breathe  an  Air  as  hot  and  damp 
as  that  in  the  Lungs,  we  then  only  change 
in  breathing  the  upper  Air  in  the  Lungs,  the 
lower  Air  being  equally  hot  and  light,  as  the 
new-breathed  upper  Air,  and,  confequentiy, 
of  equal  Weight,  the  lower  Air  cannot  be 
changed;  but  by  continuing  to  grow  fouler 
and  fouler,  gives  that  uneafy  Senfation  which 
is  called  a  pent  Breath.  Thus  I  have  found 
by  Experiments,  as  have  feveral  others,  that 
the  fame  Gallon  of  Air  can  fcarcely,  and  with 
great  Difficulty,  be  breathed  to  and  fro  for  a 
Minute,  by  reafon  of  its  great  Degree  of 
Foulnefs.  It  is,  therefore,  a  Matter  of  great 
Importance,  to  ufe  Means  to  change  the  Air 
of  fuch  Rooms,  by  a  conftant  gentle- Sue- 
ceffion  of  freffi :  But  it  muft  not  be  let  in 
at  full  open  Windows,  efpecially  in  cold 
Weather,  becaufe  it  will  fall  down  precipi¬ 
tately,  and  incommode  the  Company.  There 
will  be  another  great  Convenience  in  thus 
changing  the  Air  of  crowded  Rooms,  viz. 
that  they  will  not,  when  they  go  out,  have 
the  dangerous  Inconvenience  of  a  hidden 

Change 
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Change,,  from  a  very  hot  to  a  very  cold,  in 
clement  Winter  Air. 


\ 


440.  As  to  the  common  fick  Rooms  of 
private  Houfes,  it  is  the  Advice  of  the  learned 
DqClqv  cTjchrinhausy  in  his  Median  a  Corporis , 
frequently  to  change  the  Air  of  a  ftck  Room , 
efpecially  if  the  Si  chiefs  have  been  long ;  be- 
caufe  it  is  then  become  putrid  :  And  the  good 
Effedt  of  this  Practice  is  found  by  Experience 
in  the  Small-pox  Hofpital,  as  is  above-men¬ 
tioned,  Numb.  262.  And  this  is  eafy  to  be 
done  in  a  mo  ft  gentle  and  fafe  Manner,  by 
leaving  the  Chamber-door  open  for  fome 
time;  as  is  evident,  by  holding  a  Candle  to 
the  upper  Part  of  an  open  Door-cafe,  where 
by  the  inclining  of  the  Flame,  it  appears,  that 
the  Air  goes  out  of  the  Room  :  But  if  the 
Candle  is  held  a  little  lower,  the  Flame  is 
upright,  which  fhews  a  ftagnant  State  of  the 
Air :  But  when  held  in  the  lower  half  of  the 
Door-cafe,  the  greater  Bend  of  the  Flame 
fhews,  that  the  cooler,  heavier,  external  Air 
rufhes  into  the  Room,  and  thereby  drives  out 
the  upper,  lighter,  more  noxious  Air,  which 
is  thereby  happily  changed  for  frefh  Air,  that 
principal,  genuine,  falutary  Cordial  of  Na¬ 
ture;  which  thofe  who  ufe  themfelves  too 
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tenderly,  are  apt  to  fhun,  as  fuppofing  it  on« 
wholfome,  becaufe  cool  j  not  confidering,  that 
a  hot,  dole,  foul  Air  is,  in  reality,  the  on- 
wholfome  Air.  This  Experiment  fucceeds 
beft  at  the  Door  of  a  Chamber  in  which  the* 
Air  is  warmed  by  a  Fire,  or  by  Perfons  being 
in  it  for  fome  time.  The  Endeavours,  there¬ 
fore,  to  prevent  the  Admiflion  of  any  frefli 
exhilerating  Air,  by  double  Doors,  lifting 
Crevices,  &c.  are  doubtlefs  wrong,  and  is 
often  the  Occafion  of  a  difpiriting  fmoky 
Air  in  Rooms.  When  it  is  confidered  how 
fmall  the  Quantity  of  Air  in  the  Plead  of  a 
Cradle  is,  for  a  Child  to  breathe  to  and  fro, 
can  it  be  thought  falutary  to  confine  it  very 
clofe,  not  only  with  a  Lining,  but  alfo  with 
Curtains.  Were  a  Child  to  breathe  that 
fmall  Quantity  of  Air  as  clofe  confin’d  as  in 
a  Box,  it  would  doubtlefs  be  fmother’d  in  a 
few  Hours. 

441.  Mr.  Tidcl,  Clerk  of  her  Royal  High— 
nefs  the  Princefs  of  Waled s  Spicery- office,  has 
contrived  a  Method  to  admit  frefh  Air  into 
a  Room,  in  a  commodious  Way,  by  taking 
out  the  middle  upper  fafh  Pane  of  Glafs,  and 
fixing  in  its  Place  a  Frame-box,  with  around 
Hole  in  its  Middle,  about  fix  or  feven  Inches 
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diameter,  in  which  Hole  are  fixed,  behind 
each  other,  two  or  three  little  twirling  Wind¬ 
mills,  with  Sails  of  very  thin  broad  Copper¬ 
plates,  which  fpread  over  and  cover  the  whole 
circular  Hole,  fo  as  to  make  the  Air  which 
enters  the  Room,  to  fpread  round  in  thin 
Sheets  fide-ways ;  fo  as  thereby  not  to  incom¬ 
mode  Perfons  by  its  blowing  direftly  upon 
them,  as  it  would  do,  were  it  not  hindered 
by  the  Mill-fails,  which  turn  on  the  fame 
Axle-tree  or  Spindle,  each  lefs  than  the  other. 
This  Method  of  refrefhing  Rooms  is  much 
approved  of,  and  ufed  by  many,  not  only  in 
. England \  but  alfo  in  other  Countries. 

442.  The  ingenious  Dr.  Pringle ,  in  his 
Obfervations  on  the  Difeafes  of  the  Army* 
fays,  cc  That  putrid  Difeafes  are  very  apt  to 
*c  be  bred  in  Hofpitals,  Barracks,  Prifons, 
*c  and  Traftfport-fhips,  and  in  every  crowded 
c£  Place,  where  the  Air  is  long  pent  up,  fo 
as  to  be  corrupted  by  the  perfpirable  Mat- 
<c  ter  of  the  Body,  which,  as  it  is  the  mod: 
£C  volatile  Part  of  the  Humors,  is  alfo  the 
cc  mod  putrefcent :  Hence  it  is,  that  in  pro- 
portion  to  the  Nadinefs  of  fuch  Places, 
ct  the  Number  of  Dyfenteries  and  foul  Sores, 
cr  but  above  all,  of  Mortifications,  a  malig- 
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nant  Fever  is  both  frequent  and  mortal.” 
And  he  further  fays,  cc  It  is  incredible  in 
“  how  few  Days  the  Air  will  be  corrupted 
<c  in  thronged  and  clofe  Wards :  And  what 
makes  it  harder  to  remedy  the  Evil  is,  the 
Impoffibility  of  convincing  either  the  Nur- 
fes  or  the  Sick  themfelves,  of  the  Neceffity 
of  opening  Doors  and  Windows  at  any 
time  for  the  Air :  I  have  always  found 
thofe  Wards  the  moft  healthy  when,  by 
<c  broken  Windows  and  other  Wants  of  Re¬ 
pair,  the  Air  could  not  be  excluded.— 
cc  The  Putrefaction  of  Flefh  advances  quicker 
cc  in  a  confined  than  a  free  Air,  becaufe  the 
moft  putrid  Parts  being  the  moft  fugitive 
and  volatile,  they  inceffantly  ifliie  from  a 
corruptible  Subftance,  and  difperfe  with 
the  Wind  :  But  in  a  Stagnation  of  the  Air, 
they  remain  about  the  Body,  and  by  way 
<c  of  Fermentation,  excite  it  to  Corruption/* 
Hence  it  is,  as  the  Dodtor  obferves,  €c  That 
cc  Goals  are  the  frequent  Source  of  malignant 
££  Fevers  in  Towns  which  the  ventilating 
of  them  will  effectually  prevent,  cc  Hence 
alfo  it  is,  that  the  calm  ftagnant  Air  of  a 
Country,  with  Moifture  and  Heat,  is  bad 
and  unwholfome ;  but  this  Moifture  and 
Heat,  without  ftagnant  Air,  is  not  fo  putrid 
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5C  and  bad.”  Which  fhews  how  falutary 
Wind  is.  and  at  the  fame  time  the  Reafon  why 
in  Ships  Men  are  very  liable  to  Di (tempers 
from  moift  and  corrupt  Air  confined.  And 
in  his  Treatife  on  Hofpital  and  Goal  Fevers 
he  obferves,  C€  That  the  Degree  of  Contagion 
fc  and  Malignity  of  thefe  putrid  Fevers,  de- 
sc  pends  upon  two  Circomftances $  firft,  the 
*c  long  Continuance  of  Putrefaction  in  the 
4C  fame  Place,  and,  fecondly,  the  Degree  and 
<c  Quantity  of  it.  We  have  an  Inftance  of 
€c  the  firft  Kind  in  Goals  and  Dungeons, 
fic  which  are  perhaps  left  foul  for  Ages  $  and 
ec  where,  by  reafon  of  the  long  Succeffion  of 
cc  animal  Filth  and  Naftinefs,  the  putrid 
€c  Ferment  is  exalted  to  fo  high  a  Degree, 
<c  that  the  very  Breath  and  Cloaths  of  Male- 
ec  faClors  will  fpread  the  Infection.  The 
ic  fecond  is  moft  apparent  in  Hofpitals, 

€C  which  though  of  no  long  ftanding,  yet 

* 

iC  by  the  great  Quantity  of  putrid  Exhala- 
cc  tions,  will  produce  the  fame  EffeCt.”  He 
obferves  further,  cc  That  a  foul  Hofpital  will 
e£  turn  any  Diftemper  into  a  malignant 

Fever.” 

443.  And  no  wonder  that  a  human  Body, 
that  is  of  itfelf  fo  fubjeCt  to  Putrefaction, 

fhould 
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i  fliould  be  apt  to  fall  into  a  putrefying  State* 
i!j  when  it  is  unhappily  fituated  in  the  midft  of 
j  a  very  putrid  Air,  which  is  drawn  in  great 
[  Plenty  into  the  Lungs,  and  thence  fpreads  its 
Putrefa&ion  into  the  Blood  and  Humours  of 
the  Body.  No  wonder  then  that,  as  the 
Dodtor  obferves,  “  there  is  a  great  Tendency 
<c  to  Putrefaction  through  the  whole  Courfe 
tc  of  the  Difeafe :  A  principal  Means  for  the 
Cure  of  which  i%  as  he  obferves,  to  breathe 
“  frefliAir.” 

444.  As  the  mod  putrid  Vapours  are  the 
molt  fubtile  and  volatile,  fo  I  obferved  them 
to  be  in  the  Court  at  the  Old  Baily ,  May  1 1, 
1750,  when  I  was  obliged  to  be  there  ;  and 
i  found  the  Smell  of  the  Air  in  the  Gallery  on 
the  right  Side  of  the  Court,  fenfibly  more 
offenfive  than  belbw,  when  I  was  called  down 
among  the  Crowd,  to  give  Evidence.  And 
accordingly,  thofe  who  were  fituated  higheft 
in  the  Court,  as  the  Lord-Mayor,  judges, 
Middlefex  Jury,  and  thofe  in  the  Gallery  on 
the  left  Hand  of  the  Court,  were  chiefly  in- 
fe&ed  with  the  fatal  Contagion;  on  which 
Side  a  wide  Safh-window  facing  the  Judges, 
was  open  3  at  which  an  eafterly  Wind  entered, 

1  which  might  blow  down  the  mod  venomous 
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Vapour  which  was  near  the  Cieling,  and 
condenfe  in  fome  degree,  and  check  the  fub- 
tile  infectious  Vapour,  heated  by  a  crowded 
Court  for  many  Hours,  from  afeending  fo 
fall  from  among  thofe  on  the  Bench  and  iri 
the  Left-hand  Gallery :  Whereas  on  the 
Right-hand,  where  no  Window  was  open, 
the  fame  Heat  might  caufe  the  envenom'd 
Vapour  to  afcend  quicker  to  the  lofty  Cieling  $ 
as  it  is  well  known  fuch  Vapours  conftantly 
do  in  Rooms  full  of  crowded  Affemblies. 

445.  A  s  to  the  prcferving  the  Timbers  of 
Men  of  War,  laid  up  in  ordinary,  the  longer 
from  decaying,  the  following  Method  was 
made  ufe  of,  viz.  all  the  Searns  between  the 
Planks  on  the  Outdde  of  the  Sheernefs ,  a 
20  Gun  Ship,  at  Deptford,  were  caulked,  to 
prevent  the  efcaping  of  the  Air  in  wafte 
through  them:  And  the  lower  Seams  of  the 
Cieling,  or  inner  Lining  in  the  Hold,  were 
cleared  $  the  lower  this  is  done  fo  much  the 
better,  that  the  frefli  Air  may  enter  among 
the  Ribs  as  low  as  poffible.  The  Seams  of 
the  Cieling  of  the  Fore-part  of  the  Ship  were 
opened  about  an  Inch  wide,  to  give  a  free 
Paffage  to  the  Air,  and  thereby  prevent  its 
Dampnefs  and  Mouldinefs,  by  too  ftagnant 
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an  Air.  The  Seams  next  under  the  Cells  of 
all  the  Port-holes,  and  juft  over  them,  were 
alfo  opened,  to  give  a  free  Paffage  for  the 
frefti  Air,  for  want  of  which  they  are  very  apt 
to  decay  there.  The  Ports  fhut  clofe  againft 
feveral  Folds  of  Lift  nailed  to  the  Sides,  Bat- 
tom  and  Tops  of  the  Port-holes.  All  the 
inner  Seams  of  the  Gun-wale,  above-deck, 
caulked,  except  the  uppermoft  Seam,  which 
is  opened  all  round  the  Ship,  for  the  Air  to 
pafs  freely  off ;  and  except  alfo  the  Seam  juft 
above  and  under  the  Sell  of  each  Port-hole, 
the  Hatches  of  the  lower  Deck,  and  all  Holes 
through  it,  Gratings,  Hawfe-holes,  Chim¬ 
ney,  and  all  other  Outlets  for  Air,  to  be 
i  well  clofed.  The  Lining  or  Cieling  was  alfo 
clofed  under  the  lower  Deck,  which  is  ufu- 
j  ally  left  open.  It  feems  beft  to  blow  the 
I  frefti  Air  into  the  clofed  Ship,  becaufe  there 
being  thereby  fome  degree  of  crowded  Air, 
it  is  more  likely  that  it  will  be  compreffed 
into  many  more  Seams  and  narrow  Meanders 
of  the  Ship,  than  if  the  Air  were  drawn  out 
of  the  Ship ;  becaufe  when  the  Air  is  drawn 
out  of  the  Ship,  the  frefti  Air  will  be  drawn 
in  at  the  Seams  of  the  upper  Part  of  the  Ship, 
and  little  or  no  Part  of  the  frefti  Air  will  be 
I  brought  down  among  the  Timbers  of  the 
■  \  '  M2  i«wer 
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lower  Part  of  the  Ship :  Whereas,  when  it 
is  diredtly  blown  down  to  the  lower  Part  of 
the  Hold,  it  mull  afeend  thence  through  the 
lowed;  widened  Seams,  up  among  the  Tim¬ 
bers  to  the  upper  Parts  of  the  Ship. 

t. 

.4  . 

446.  At  the  firft  Trial,  only  one  Sett  of 
fuch  double  Ventilators  as  are  ufed  in  New¬ 
gate  were  put  into  the  Sheernefs ,  and  worked 
by  a  Wind-mill  fixed  on  the  Main-deck  $  but 
the  Fore-part  of  the  Ship  being  mouldy  and 
damp,  for  want  of  opening  the  Seams  of  the 
Cieling  of  the  Fore-part  of  the  Ship,  to  give 
a  freer  Paffage  for  the  Air ;  it  was  thought 
advifeable,  in  order  the  more  effectually  to 
fucceed,  to  have  four  Setts  of  fuch  Ventilators, 
•viz.  two  between  Decks,  and  two  in  the 
Hold,  all  to  be  worked  by  the  Rod  of  one 
Wind  mill,  which  convey  into  the  clofed  Ship 
at  the  Rate  of  14,000  Tuns  of  Air  in  an 
Plour,  when  the  Mill  turns  at  the  Rate  of 
15  Times  in  a  Minute;  and  more  or  lefs,  in 
proportion  to  its  greater  or  lefs  Velocity. 

447.  Atigufi  11,  1752,  when  the  four 
Setts  of  Ventilators  worked  at  the  Rate  of 
20  Strokes  in  a  Minute,  all  Hatches,  Gratings, 
&c*  being  clofed,  the  Blaft  of  Air  into  the 

3  .  ship 
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Ship  was  fo  great  through  the  whole  Ship, 
that  no  fingle  Timber  could  probably  efcape 
i  the  good  Effect  of  it  ;  for  the  Flame  of  a 
I  lighted  Candle,  held  to  the  Seams,  in  almoft 
:  all  Parts,  was  fenfibly  blown  into  them  ;  not 
jj  >only  among  the  more  open  Timbers,  but 
i  alfo  in  the  Channels,  where  the  Dead-eyes 
are  fixed  to  hold  the  Mafts,  in  which  Places 
:  there  is  a  Bed  of  Timber  laid  together  very 
clofe.  And  this  was  chiefly  done  by  three 
:  new  Setts  of  Ventilators,  the  old  Sett  being 
iij  much  damaged  by  pulling  in  Pieces,  and 
i|  lying  by  neglected. 


if 


- 


448.  A  common  Quart  Bottle  being  filled 
about  one-fourth  full  of  Water,  and  having 
aGlafsTube  a  Foot  long,  cemented  at  its 
Nofe,  the  Tube  went  to  the  Bottom  of  the 
Bottle,  and  was  filled  half  full  of  Water; 
the  Water  in  the  Tube  funk  about  half  an 
Inch  at  every  Stroke  ;  by  which  means  we 
have  a  true  Eftimate  of  the  Force  with  which 
the  Air  is  impelled  into  every  Seam  and  Cre¬ 
vice,  viz.  with  a  Force  nearly  equal  to  the 
Weight  of  that  Part  of  an  Inch  Depth  of 
Water.  No w,  fuppofing  a  Gallon  of  Water 
to  be  five  Minutes  in  running  through  a  Hole, 
the  Mathematicians  have  demonftrated  that 

M  3 
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24  Gallons  of  Air  would  pafs  through  in  the 
fame  time,  with  the  fame  Preffure  or  Force' j 
which  {hews,  that  great  Quantities  of  frefh 
Air  mu  ft  needs  pafs  through  all  the  Seams 
and  Crevices  of  the  Ship  ;  And  wherever 
frefh  Air  comes,  we  are  affured  that  Timber 
will  not  decay,  as  it  is  well  known  to  do  in  a 
damp,  dole,  confined,  putrid  Air:  Of  which 
there  are  innumerable  Proofs  in  Ships,  Houfes, 
and  every  Mortice  and  Tenon  which  is  fubjedt 
to  wet,  where  it  conftantly  decays  much 
fponer  than  in  other  Parts  of  the  fame  Timber 
that  are  expofed  to  be  wetted  by  every  Dew 
and  Rain,  but  have  withal  frefh  Air.  And 
that  it  is  the  clofe,  putrid  Air,  and  not  the 
wet,  which  is  the  great  and  principal  Caufe 
of  this  Decay,  is  demonflrativeiy  evident  from 
hence,  viz.  thofe  Timbers  of  Ships  that  are  con- 
flantly  cover’d  with  Water,  fo  as  no  Air  can  get 
at  them,  lad  long  ;  as  do  alfo  Elm  Piles,  and 
feverai  kinds  of  Timber,  which  have  probably, 
fame  of  them,  lain  wet  in  Bogs  above  a  thou- 
fand  Years,  and  yet  found,  becaufe  no  Air  can 
get  at  them.  And  it  has  been  obferved  by 
Ship- builders,  that  the  Timbers  of  Ships 
which  have  been  caulked  on  the  Infide,  have 
decayed  furprizingly  fooner  than  the  Timbers 
'of  Ships  that  have  not  been  thus  caulked : 

-  And 
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1  And  alfo  the  clofer  the  Timbers  are  to  each 
!  other,  provided  they  are  not  fo  clofe  as  to 

1  exclude  any  degree  of  Air,  fo  much  the 

fooner  they  are  apt  . to  decay*  Thus  the  clofe 
I  confined  Air  between  the  outer  and  inner 

|  ,  Lining  of  a  Ship,  and  between  the  outer 

i  Planks  and  the  Ribs,  dedroy  thofe  Timbers, 
and  corrode  the  Trunions  afunder  like  dqua 
Fortis ;  fo  that  wherever  we  fee  Timbers, 
when  laid  open,  decayed,  we  may  be  allured 
that  it  is  done  by  that  moll  fubtile  and  power¬ 
ful  Diffolvent,  clofe,  confined,  putrid  Air. 

rl  V'f  :  -  ^  .  (■ 

449.  Whence  it  may  mod  reafonably  be 
inferred,  that  wherever  frelli  Air  can  be  con¬ 
veyed  among  the  Timbers  of  a  Ship,  thofe 
Timbers  will  mod  undoubtedly  be  preferved 
much  the  longer  from  decaying.  And  by 
thus  feafoning  the  Timbers  of  a  Ship,  by  dry¬ 
ing  away  the  Sap  as  it  perfpires,  they  will 
become  the  more  tough  and  hard :  The 
Sheernefs  was  made  very  dry  by  this  Ventila^ 
tion :  And  when  the  Sap  is  thus  dried  away. 
Timber  becomes  very  durable.  Thus  Beech, 
which  is  very  fubjed  to  decay  and  to  be 
worm-eaten,  becomes  very  durable,  and  not 
fubjed  to  be  worm-eaten,  if  when  cut  out 
into  proper  Scantlings  for  Ufe,  it  be  laid  a 

M  4  proper 
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proper  time  in  Water  to  foak  out  its  Sap,  and 
then  be  carefully  dried  under  Cover,  and  not 
in  the  Sun.  And  I  am  credibly  informed* 
that  even  Elm  Planks,  thus  well  feafoned, 
will  make  very  durable  Barn-floors,  lefs  fub- 
jedt  to  fplinter  than  Oak;  a  Matter  of  great 
Importance  now  that  Oak  grows  more  and 
more  fcarce* 

450.  But  if  the  Timbers  of  Ships  did  not 
dry  by  this  Ventilation,  yet  a  clofe,  confined, 
putrid  Air  (that  mold  fubtile  and  powerful 
Difiblvent)  will  decay  thofe  Timbers  much 
fooner  than  a  frefh  Air  will  do,  even  though 
they  continued  damp  or  wet ;  for  it  is  not, 
we  fee,  Wetnefs  alone  that  decays  Timber. 
Therefore,  to  find  Means  to  convey  plenty  of 
frefh  Air  among  the  Timbers  of  Ships,  is 
mofl  affuredly  to  find  Means  to  preferve  thofe 
Timbers  much  the  longer  from  decaying, 

451.  Of  this  we  have  a  ftrong  Proof  in 
the  cafe  of  Beams  and  Joyces  of  Floors  over 
Cellars,  which  are  well  known  to  laft  above 
£00  Years  without  decaying,  though  never 
throughly  dry,  where  the  Air  can  freely  pafs 
through  the  Windows;  whereas  the  Timber 
gf  Cellars  and  Ground- floors,  fo  clofed  up  that 
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i  no  frefh  Air  can  enter,  are  well  known  to 
jl  rot  foon.  Thus  alfo  the  Stalls,  Pews,  &c. 
i;  in  Cathedral  Churches  laft  fome  hundreds  of 
!  Years,  notwithstanding  that  in  damp  States 
:i  of  the  Air  the  Stone-walls  and  Pillars  drip 
l1  with  wet,  and,  confequently,  the  Stalls,  &c . 

1  muft  needs  be  very  damp  ;  yet  they  are  ob~ 
:|  ferved  to  continue  long  found,  viz.  becaufe 
||  they  are  furrounded  with  frefh  Air. 

452.  As  to  the  Intervals  of  Calm,  they 
f|  are  not  ufually  fo  great  as  to  give  time  for  the 
1  Air  to  putrefy,  at  moft  to  any  confiderable 

Degree  ;  of  this  we  have  a  Proof  in  the  Tim- 
ber  of  the  lower  Floors  that  cover  Cellars, 
with  open  Windows  for  the  Air  to  pafs 
1  through,  when  the  Wind  blows,  notwith- 
flanding  the  Intervals  of  Calm.  There  can¬ 
not,  therefore,  in  the  Nature  of  the  Thing, 
be  more  probable  and  ftrong  Reafons  given 
for  fucceeding  in  this  important  Affair :  We 
muft  be  content  to  wait  a  confiderable  time 
for  full  Proof  from  Experience. 

453.  But  were  it  neceffary  or  advifeable, 
in  order  the  more  effectually  to  preferve  Ships 
from  decaying,  to  have  a  conflant,  uninter¬ 
rupted  Ventilation  of  Air,  this  might  be  done 
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by  keeping  a  Horfe  or  two  conftantly  on¬ 
board,  to  work  the  Ventilators  in  calm  Wea¬ 
ther  5  the  Expence  of  this  would  be  incon- 
liderable,  in  comparifon  of  the  great  Benefit 
in  preferving  fuch  very  expenfive  Fabricks. 

454.  And  as  it  is  found  by  Experience  in 
many  Ships,  that  the  Hold  and  lnfides  of 
Ships  are  much  cooler  and  fweeter  by  Venti¬ 
lation,  fo  it  is  reafonable  to  conclude,  that  the 
Ventilating  of  Ships  at  Sea  by  the  Labour  of 
Men,  will  not  only  be  a  Means  of  preferving 
the  Health  and  Lives  of  many,  and  alfo  of 
the  better  preferving  Provifions  $  but  will  be 
alfo  of  confiderable  Benefit  in  preferving  the 
Ship  itfelf  fomething  the  longer  from  Decay  * 
and  this  as  furely  as  it  is  certain  that  Ships 
will  decay  fafter  with  a  hot,  clofe,  confined, 
putrid  Air,  than  with  a  cool,  frelh  Air.  Thus 
the  Timbers  of  our  Eaji -India  Ships  are  found 
to  be  very  fubject:  to  Decay,  by  reafon  of  the 
hot,  foul,  putrid  Air  in  the  Hold.  Hence  it 
is  alfo,  that  Store-fails,  Ropes,  and  even  Ca¬ 
bles,  are  damaged  thereby. 

455.  The  Reverend  Dr.  Tucker ,  of  Briftol , 
informs  me,  that  the  Ships  which  bring  Yarn 
fo  fhort  a  V  oyage  as  from  Ireland  to  Briftol> 


are 
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ill  are  apt  to  decay  very  faft  in  the  Hold,  viz. 
s(  by  the  very  hot  and  putrid  Moifture  of  the 
I!1  Hold ;  for  Heat  greatly  accelerates  and  in- 
:i  creafes  the  Force  of  Putrefad:ion.  Thus  it 
has  been  obferved,  that  if  the  Guts  are  taken 
;|  out  of  Pigeons  or  Fowls  while  they  are 
/  warm,  they  will  taint  and  putrefy  much  fooner 

than  if  taken  out  when  cold,  viz.  becaufe 

;|  ♦  ' 

Warmth  accelerates  the  Putrefa&ion  of  the 
elofe,  confin'd  Air  in  their  hollow  Carcafs, 
which  is  impregnated  with  the  ffcagnant  Va¬ 
pours  of  the  Animal ;  Whereas  the  Lungs  of 
Animals  which  have  conftantly  a  moift,  warm 
Vapour  in  them,  do  not  rot,  viz.  becaufe  that 
foul  Vapour  is  continually  refrefhed  with  pure 
Air,  fo  as  not  to  have  time  to  putrefy:  And, 
confequently,  when  the  Hold  is  kept  cool 
with  frefh  Air,  it  will  not  be  apt  to  rot  fo  faft 
as  when  hot. 

.  456.  From  the  very  putrefeent  Nature  of 
the  Sap  of  Wood,  there  is  Reafon  to  fufpe£t 
that  this  Quality  may  tend  greatly  to  increafe 
the  putrefying  Power  of  the  damp  putrid 
Vapour  which  i§  confined  among  the  Timbers 
of  Ships ;  to  prevent  which,  this  Method  of 
ventilating  Ships  feems  an  effectual  Remedy, 
by  carrying  off  this  greatly  putrefeent,  fappy 

Vapour, 
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Vapour,  which,  in  Ships  built  of  green  Tim¬ 
ber,  is  found  to  be  mod:  deftrudlive  of  the 
Health  and  Lives  of  Men.  And  this  is  fully 
proved  by  the  following  judicious  Experiment, 
which  Mr.  Slade ,  Surveyor  of  the  Navy, 
made,  viz.  May  1754,  he  cut  eight  Pieces 
of  very  green  Oak,  of  an  equal  Size,  and  put 
four  of  them  between  the  Timbers  of  the 
Sbeernefs ,  a  twenty  Gun  ventilated  Ship  $  and 
the  other  four  into  the  like  Places,  in  the 
Syreny  a  twenty-four  Gun  Ship,  with  Fire- 
pipes  and  open  Ports,  which  Ship  lay  along- 
fide  of  the  Sbeernefs .  The  November  follow¬ 
ing,  two  of  thefe  Pieces,  from  the  like  Parts 
of  thofe  Ships,  were  taken  out,  when  the 
Surface  of  that  from  the  ventilated  Ship  ap¬ 
peared  quite  dry,  and  that  from  the  Ship  with 
j Fire-pipes  was  cover’d  with  a  green,  hairy 
Dew  or  Fungus.  The  Pieces  were  replaced 
again  in  their  former  Situation,  and  taken  out 
the  May  following,  when  that  from  the  ven¬ 
tilated  Ship  was  remarkably  dry,  and  that 
from  the  Ship  with  Fire-pipes  did  not  appear 
fo  bad  as  before,  the  hoary  Mildew  being  dried 
to  a  kind  of  green  and  blue  Powder  -3  oc- 
cafioned,  as  he  thought,  by  the  extreme  Dri- 
nefs  of  the  Weather.  The  Piece  of  Oak  in 
the  ventilated  Ship  weighed  two  Pounds  five 

Ounces, 
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Ounces,  and  that  in  the  Syren  two  Pounds 
eleven  Ounces ;  fo  that  fix  Ounces  more  of 
Sap  were  evaporated  from  the  ventilated  Piece 
than  from  the  other,  viz.  about  4th  Part  of 
|  its  Weight :  A  Proof  of  a  very  material  Thing, 

I  viz.  that  the  Timbers  of  a  ventilated  Ship 
are  in  a  State  of  feafoning,  and  that  to  a  con- 
fiderable  Degree  in  the  Space  of  a  Year.  This 
:  is  therefore  what  Philofophers  call  an  Ex- 
perimentum  Crucis ,  which  proves  and  fhews 
the  Nature  of  the  Thing  enquired  after,  like 
a  Crofs  in  a  High-way.  And  the  Timbers  of 
Ships  thus  feafoned  will  laft  much  longer, 
by  decaying  flower,  when  at  Sea,  than  the 
Timber  of  unfeafoned  Ships,  befides  the  great 
Advantage  of  being  more  healthy. 

45 7.  New  Ships  are  probably  fubjedt  to 
1  decay  more,  in  equal  Times,  than  older  Ships, 
from  the  more  plentiful  fappy  Evaporation  of 
h  the  new  Timber;  which  being,  as  it  is  well 
;|  known,  of  a  very  putrefying  Nature,  makes 
:!  fuch  Ships  more  unhealthy  than  old  Ships 
I  !  are,  that  are  equally  or  more  damp  with  wa- 
jj  try  Moifture.  If  fo,  then  Ventilation  is  of 
1  more  Importance  to  new  Ships  than  old  ones, 
v  and  probably  the  putrefying  Dampnefs  will 

fooner 
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fooner  be  dried  away  in  new  than  old  Ships* 
where  it  has  had  time  to  fink  deeper  into 
the  Timbers. 

4j§.  In  the  Prince ,  a  90  Gun  Ship,  the 

fonr  double  Setts  of  Ventilators  were  placed 

on  the  Gun-deck,  between  the  Pumps  and  the 

main  Capftan  ;  two  Setts  on  the  Starboard, 

and  two  Setts  on  the  Larboard  Side,  with 

their  circular  Ends  within  three  Inches  of 

each  other :  By  this  Pofition  the  four  Levers 

► 

are  parallel  to  each  other,  that  is,  the  Levers 
of  the  two  headmoft  are  parallel  and  near 
each  other,  as  are  thofe  of  the  fternmoft.  In 
order  to  have  all  thefe  Levers  worked  by  the 
Rod  of  the  Wind-mill,  it  was  necefifary  t® 
have  a  fifth  main  Lever  hung  on  a  central  Pin, 
12  Inches  above  the  other  Levers;  which, 
with  the  Stroke,  was  all  the  Room  to  fpare 
under  the  middle  Deck.  Each  End  of  the 
great  Lever  was  connected  to  the  other  Lea¬ 
vers,  as  in  Fig.  17.  The  lower  Part  of  the 
Swivels  B  By  take  hold  of  two  Levers,  and 
the  upper  Part  of  the  Ends  of  the  main  Lever. 
By  this  means  all  the  Ventilators  are  worked 
by  the  Rod  A,  which  comes  down  from  the 
Wind-mill,  on  the  Quarter*  deck.  Each  Sett 

of 
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of  Ventilators  confifts  of  two  Ventilators,  two 
being  laid  firft  Side  by  Side,  and  the  other 
two  on  them ;  which,  being  thus  connected, 
fit  one  Nofe;  by  which  means  they  may, 
when  Occafion  requires,  be  very  commo- 
dioufly  moved  from  Ship  to  Ship,  without 
taking  in  Pieces.  Their  Midriffs  are  nine 
Feet  long,  and  four  and  half  Feet  wide.  The 
Trunks  of  thefe  Ventilators  pafs  through  the 
Hatch-ways  down  into  the  Hold,  into  which 
they  convey  the  frefh  Air.  The  Gun-deck 
and  Deck  over  it  are  caulked. 


459.  There  are  Holes  cut  in  the  Middle 
of  the  Front  of  the  Side- noftrils,  with  Aiding 
Shutters,  to  blow  frefh  Air,  as  Occafion  {trail 
require,  between  Decks :  At  which  time  the 
Defcent  of  the  Air  into  the  Hold,  is  prevented 
with  Aiding  Shutters.  And  left  thefe  Open¬ 
ings  fhould  all  at  once  be  inadvertently  (hut, 
which  would  endanger  the  Spoiling  cf  the 
Midriffs,  for  want  of  a  free  Paffage  for  the 
Air,  therefore  this  Inconvenience  is  provided 
for  in  the  following  Manner,  viz.  by  cutting 
a  Hole  at  the  Top  of  each  outer  Noftrii, 
which  Holes  are  cover’d  with  an  half  Inch 
thick  Fir  Board,  with  a  leathern  Hinge.  This 
Board  is  to  be  of  fuch  a  Weight,  as  not  to 
3  open 
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open  in  common  Ventilations,  when  there  is 
a  free  PafTage  for  the  Air  down  into  the  Hold  $ 
but  then  only  to  open  when  thofe  PafTages'are 
flopped  ;  which  caufes  the  Air  to  be  impelled 
with  a  greater  Force :  And,  therefore,  thefe 
may  properly  be  called  fniffling  Valves,  viz* 
fuch  as  are  ufed  to  prevent  burfting  of  the 
Engines  which  raife  Water  by  Fire, 

460.  The  Mill-frame  is  bolted  firm  with 
a  fcrew  Bolt,  which  is  fixed  to  an  Iron  Port, 
which  conne&s  the  Quarter  and  Middle-deck 
firmly  together,  which  prevents  the  cutting 
of  a  Hole  in  the  Upper-deck,  as  was  done  in 
the  Sheernefs .  By  this  means  the  Mill  may 
eafily  and  readily  be  taken  down.  The  Mill- 
rod,  which  reaches  from  the  Axle-tree  of  the 
Mill  down  to  the  Ventilators,  is  kept  fteady 
at  each  Deck  by  Sockets  of  hard  Wood. 

461.  When  the  Wind-mill  is  fixed  on  the 
Main. deck,  as  was  done  to  the  Sheernefs ,  then 
it  mud  be  of  fuch  a  Height,  as  not  to  have  its 
Sails  fkreened  from  the  Wind  by  the  Quarter¬ 
deck  or  Fore-caftle ;  in  the  Sheernefs  the 
Axle-tree  was  17  Feet  above  the  Main-deck. 
The  Mill  turns  to  face  the  Wind  by  means  of 
a  large  Fane  of  Boards  behind,  It  had  eight 

Sweeps 
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>  Sweeps  or  Arms,  twelve  and  half  Feet  long. 

In  order  the  more  effedtually  to  ftrengthen 

thefe  eight  Arms,  which  are  mortifed  into  the 

central  Piece  of  Wood,  the  Iron  Axle-tree  is 

extended  forward  about  two  Feet ;  from  the 

* 

Extremity  of  which,  Iron  Braces  went  to  each 
Arm,  to  which  they  were  fattened  by  Iron 
Pins,  which  patted  through  a  ftrong  Iron 
Circle  of  fix  Feet  diameter,  and  through  each 
j  Arm,  where  they  were  fcrewed  faft ;  by  this 
;j  means  the  Arms  were  effedtually  ttrength- 
:  ened. 

462.  As  an  Angle  of  55  Degrees  is  found, 

:  both  by  Mathematical  Calculation,  and  alfo 
:  by  my  own  Experience  with  a  fmall  Mill 
ij  placed  before  the  Nofe  of  my  Ventilators,  to 
1 1  be  the  Degree  of  W eathering,  as  Mill- wrights 
j  call  it,  or  the  Angle,  or  Degree  of  oblique 
;i  Pofition  of  the  Sails  to  the  Wind,  for  gaining 
ij  the  greateft  Force  j  fo  an  Angle  near  that, 

|  viz.  of  60  Degrees,  has  been  found  by  Ex- 
|j  perience,  to  do  very  well  in  fuch  fmall  Mills : 

I  But  in  common  Wind-mills,  with  very  long 
, !  Arms,  the  Obliquity  of  the  Sails  ought  to  be 
j  lefs,  elfe  their  Velocity  towards  the  Extremi- 
i  ties,  will  caufe  a  counter-adting  Force  at  the 
i  Back  of  the  Sails.  The  great  Obliquity  of 

N  the 
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the  Sails  of  thefe  Ventilator-Mills,  has  this 
further  great  Advantage,  that  it  will  move 
with  weaker  Winds,  which  therefore  feme- 
thing  lengthens  the  Duration  of  the  Time  of 
the  Mill’s  going  :  Which  Mr.  Teoman  has 
obferved  to  be  fomething  more  than  three- 
fourths  of  a  Year  in  Northamptonjhire ;  and 
will  be  more  where  there  are  Tides  or  Rivers, 
which  are  found  to  give  Motion  to  the  Air 
that  rides  on  fuch  moving  Waters. 

463.  If  common  Wind-mills  were  con- 
llru&ed  in  this  Manner,  it  feems  to  me  pro* 

bable  that  the  Arms  or  Sweeps  might  be 

* 

fomething  fhorter  than  they  ufually  are,  fome 
of  which  I  have  known  to  be  32  Feet  long; 
whereas,  could  they  be  made  to  perform  the 
Work  with  fhorter  Arms,  it  would  be  much 
more  commodious  in  feveral  Refpedts. 

464*  The  Crown-tree  and  Sheer- tree  have 

v  *  •  .. 

Iron  Plates  let  into  their  under  Sides,  which 
bear  upon  the  two  Collars,  which  are  turned 
true  with  the  Mill-poft,  and  plated  with  Iron 
truly  ground  on  its  Surface;  by  which  means 
the  Mill  turns  about  very  eafily,  without  any 
Hazard  of  its  getting  out  of  Order :  The 
Mill-rod  is  kept  fteady  by  hard  Pieces  of 

1  Wood 
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Wood  let  into  the  Mill-poft  :  The  upper  Part 
of  the  Rod  is  of  Wood,  with  hard  Pieces  of 
Oak  fixed  in  it,  where  it  embraces  and  takes 
!  hold  of  the  Crank*  this  Wood  is  preferable 
to  Brafs,  not  only  as  it  makes  lefs  Noife,  but 
:  alfo  as  it  is  more  durable,  it  having  a  Bearing 
j  fix  Inches  wide:  The  Brake  which  flops  the 
j  Mill  is  of  Iron,  which  being  lefs  tenacious 
1  than  Wood,  will  not  fo  fuddenly  flop  the 
■j  Mill  in  Storms,  and  thereby  endanger  the 
!  twitting  the  Neck  off. 

465.  The  Crank  of  the  Iron  Axle-tree 
of  the  Mill  is  feven  Inches  long,  thereby 

ji  making  a  Stroke  of  14  Inches.  The  Iron 
Rod  reached  down  to  the  great  Levers  of 
the  Ventilators,  to  which  its  Side-brackets 
were  fixed  at  fuch  a  Diflanee  from  the  Center 
of  Motion  of  the  Levers,  as  to  raife  and  fall 
the  Midriffs  twelve  Inches :  In  order  to 
which,  the  Depth  of  the  Ventilators  fhould 
be  fuch  as  to  leave  full  half  an  Inch  above  and 
below,  more  than  the  Midriffs  rife  and  fall* 
in  order  to  avoid  the  great  Inconvenience  of 
1  their  fir  iking  againft  the  Top  or  Bottom, 

466.  Care  muft  be  taken  to  open  the 
i  feveral  Seams  of  the  inner  Lining  or  Cieling 

N  z  of 
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of  the  Ship,  in  fuch  Places,  and  in  fuch  Pro¬ 
portion,  as  may  belt  conduce  to  admit  as  much 
as  poffible  a  due  Proportion  of  freih  Air  to 
all  Parts ;  which  may  be  gueffed  at  by  the 
Flame  of  a  lighted  Candle,  held  near  the 
Seams  in  feveral  Parts. 

467.  And  whereas  there  may  be  Trouble, 
and  fome  Damage,  in  taking  out  many  Planks 
of  the  Cieling,  or  to  examine  fome  particular 
Places  where  it  may  be  doubtful  whether  the 
Air  paffes ;  the  following  Method  occurs  to 
me  in  doing  it,  m.  to  bore  Auger-holes, 
of  about  an  Inch  diameter,  in  the  Cieling 
Planks  5  through  which  to  put  either  green, 
or  well  foaked  oaken  Pins,  made  rounding  at 
each  End,  that  they  may  readily  be  pulled 
out  by  a  String  nailed  at  one  End,  by  which 
they  may  be  fufpended  within  the  Cieling 
Planks.  In  order  to  this,  they  mud  not  be 
altogether  fo  long  as  the  Diftance  between 
the  two  Linings.  They  mud  be  each  num¬ 
bered  and  weighed,  in  order  to  keep  a  Re- 
gifter  of  them.  The  Auger-holes  to  be 
corked -  while  the  Pins  are  there.  By  thefe 
and  the  like  Means  it  is  probable,  that  fur¬ 
ther  and  further  Improvements  will,  from 
time  to  time  be  made  in  the  important  Affair 

of 
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of  Ventilation,  which  well  deferves  our  moll 
diligent  Endeavours  to  bring  to  Perfection. 

468.  It  is  probable  that  two  Setts  of  thefe 
Ventilators  may  be  fufficient  for  20  Gun  Ships, 
three  Setts  for  40  and  50  Gun  Ships,  fix  or 
eight  Setts,  with  two  Wind-mills,  for  70,  80, 
90,  &c.  Gun  Ships:  For  a  Ship  of  iooo 
Tuns  will  not  want  as  much  more  Ventila¬ 
tion  as  the  Sheernefs,  a  2c  Gun  Ship,  which 
is  500  Tuns:  For  though  the  folid  Content 
of  one  is  the  double  of  the  other,  yet  the 
Surface  or  Shell,  if  I  may  fo  call  it,  does  not 
increale  in  fo  great,  but  much  lefs  Propor¬ 
tion  :  For  though  Spheres  are  to  each  other 
as  the  Cubes  of  their  Diameters,  yet  their  Sur¬ 
faces  are  but  as  the  Squares  of  their  Diameters. 
And  the  Bufinefs  of  Ventilation  is  principally 
intended  to  preferve  the  Shells  of  Ships.  But 
as  Wind-mills  are  fubjedt  to  be  becalmed 
near  one-fourth  of  a  Year,  it  will  be  the  more 
advifeable  to  have  a  redundant  Quantity  of 
Ventilation  when  the  Wind-mill  does  work, 
that  it  may  thereby  the  more  effectually  dry 
all  Parts  of  the  Ship ;  though  frefh  Air, 
whether  damp  or  dry,  will  preferve  the  Tim¬ 
bers  much  the  longer  from  decaying.  During 
long  Calms  the  Ports,  Gratings,  and  Hatches 

N  3  may 
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may  be  opened,  efpecially  at  firft,  while  the 
Ships  are  very  damp.  Wherefoever  frefh  Air 
can  be  conveyed  among  the  Timbers,  there 
they  will  not  decay  in  many  Years;  which 
brings  the  Expence  of  Ventilation,  even  with 
eight  Setts  of  Ventilators  and  two  Wind¬ 
mills,  to  nothing  in  comparifon  of  the  Value 
of  the  Savings  thereby.  This  important  Re« 
fearch  ought  in  Reafon  to  be  purfued  to  the 
utmoft,  the  frequently  changing  the  Air 
among  the  Timbers  being  the  fure  and  only 
Means  of  preferving  Ships  much  the  longer 
from  decaying.  The  Prince ,  a  90  Gun  Ship, 
was  compleatly  ventilated  in  all  Parts  down 
to  the  Gun- deck,  as  appeared  by  holding  a 
lighted  Candle  to  the  Seams  :  But  the  Ship 
received  no  Benefit  below  the  Gun-deck;  the 
Reafon  of  which  was,  that  the  Seams  of  the 
Cieliog  of  the  Plold  were  all  opened,  which 
pught  to  have  been  caulked  down  to  the 
Joweft  proper  Seam,  which  ought  to  be  open 
all  round  the  Hold,  about  half  an  Inch  wide, 
for  the  ventilating  Air  to  enter  and  pafs  up 
among  all  the  Timbers. 

469.  And  whereas  it  has  been  faid,  that 
there  ought  to  be  no  Ventilation  in  rainy 
Weather,  left  it  fhould  make  the  Ship  the 

damper  5 
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damper $  in  order  to  prove  the  'contrary,  I 
hung  a  wet  Linnen  Cloth  under  a  Shed  in. 
my  Garden,  which  was  open  on  all  Sides*  it 
had  eight  Ounces  of  Moifture  in  it :  Yet  in 
1 8  Hours  almoft  continual  Rain,  feven  Parts 
in  eight  of  that  Moifture  were  dried  off.  And 
another  time,  when  the  fame  Cloth  was  hung 
there  dry,  it  did  not  increafe  one  Grain  in 
Weight  in  24  Hours  Wind  and  Rain.  Hence, 
even  fuppofing  a  very  damp  State  of  the  Air, 
with  a  good  Wind,  when  a  Ship  is  firft  clofed 
up  for  Ventilation,  it  fcems  to  me  belt  to  v.en- 
|  %  tilate  the  Ship,  notwkhftanding,  in  this  Cafe, 
it  will  contribute  very  little  to  the  drying  it, 
for  this  Reafon,  viz.  that  a  frefti  damp  Air 
being  not  putrid,  will  not  deftroy  Timber, 
as  a  clofe,  confined,  putrid,  damp  Air  will  do. 
This  is  evident  to  daily  Obfervation,  in  the 
Cafe  of  the  outfide  Timber  of  Houfes,  which 
continue  found  for  mare  than  200  Years, 
though  wetted  by  every  Dew  and  Rain  during 
that  long  Period.  But  fuppofing  the  Timbers 
of  a  Ship  to  be  well  dried  by  Ventilation, 
then  it  feems  reafonable  not  to  ventilate  a 
Ship  in  very  damp  States  of  the  Air ;  for 
when  once  dry,  probably  very  little  Ventila¬ 
tion  will  fuffice ;  though  even  in  very  dry 
States  of  the  Air  Ventilation  will  be  ufeful. 

N  4  And 
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And  as  to  the  Health  of  People  at  Sea,  fome 
Degree  of  Ventilation  will  be  better  for  them 
than  none;  becaufe  a  hot,  clofe,  confined, 
damp  Air,  loaded  with  the  Vapours  of  the 
Crew,  and  of  putrid  Bilge- water,  muft  needs 
be  more  unwholfome  than  a  damp  frefh  Air. 
I  hope,  therefore,  that  thefe  and  many  other 
ftrong  Reafons  which  I  have  given,  will  ef¬ 
fectually  vindicate  me  in  perfevering  heartily 
and  earneftly  to  recommend  this  important 
Affair  to  the  World.  Experience  will  pro¬ 
bably  lead  to  further  and  further  Improve¬ 
ments  in  the  Methods  of  executing  it. 

470.  It  is  the  juft  Gbfervation  of  the  in¬ 
genious  Mr.  Cambridge ,  that  my  Method  for 
preferving  Ships  from  decaying  does  not,  in 
any  degree,  difqualify  them  for  being  ready 
to  put  to  Sea,  on  fhort  Warning,  and  little 
Expence :  e\nd  being  on  that  account  the 
more  valuable,  the  real  Merit  or  Demerit  of 
the  Propofal  ftiould  therefore  the  more  fe~ 
duloufly  be  inquired  into  :  If  1  am  rightly  in¬ 
formed,  Ships  in  ordinary  coft  at  the  Rate  of 
ten  Pounds  a  Gun  to  take  out  Planks,  to 
prevent  Decay,  and  replacing  them  again. 
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471.  Mr.  Reid ,  the  Owner  of  the  Salterns 
near  Portfmouth ,  obferves,  that  his  Salt-fhips 
are  much  prelerved  from  decaying,  by  the 
Acid  of  Salt.  And  the  Timbers  of  the  Hold 
of  Newfoundland  Ships  are  obferved  to  be 

;  firmer  than  they  naturally  are,  by  means  of 
j  the  Salt  of  Salt-fifli,  the  Acid  of  the  Salt  pre- 

i  ferving  Timber  as  well  as  Flefh,  from  Putre- 
»  fadtion.  And  I  am  informed  that  the  Dutch 
t  have  long  pradtifed  the  laying  their  Stores  of 

Salt  in  Ships  laid  up  in  Ordinary,  in  order  to 
preferve  them.  And  it  has  probably  this 
good  Effect,  not  only  where  the  Salt  actually 
touches  the  Ship,  but  alfo  in  more  diftant 
Parts,  by  the  Influence  of  the  acid  Vapour 
,  which  flies  off  from  Salt  ;  as  may  be  feen  in 
the  Brick-walls  of  Rooms  where  Salt,  or 
falted  Provifions  are  kept;  which  Walls  are 
thereby  corroded  through  to  their  Outfide; 
and  this  notwithftanding  the  Salt  does  not 
touch  thofe  Walls. 

472.  It  is  his  ingenious  Conjedture,  that 
frefh  Air  contributes  to  preferve  Timber,  not 
only  by  keeping  it  dry,  but  alfo  by  the  acid 

ii  Spirit  in  fuch  Air:  Whereas  a  long,  clofe, 
confined  Air,  being  deprived  of  a  conftant 

j  Supply  of  that  acid  Spirit,  not  only  turns 
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putrid  itfclf,  but  alfo  greatly  contributes  to  the 
putrefying  of  any  adjoining  Wood,  &c.  And 
this  feems  to  be  the  probable  Reafon  why, 
when  frefh  Air  is  admitted  into  an  Ice-houfe, 
by  opening  the  Doors  to  take  out  fome  Ice, 
then  the  Ice  melts  faft;  but  when  the  Doors 
are  clofed  again,  fo  as  to  prevent  the  Entrance 
of  frefh  Air,  ftored  with  a  new  Supply  of 
Acid, |  then  the  Degree  of  melting  abates,  in 
proportion  as  the  laft  admitted  Air  is  by  the 
Ice  in  the  Ice-houfe  deprived  of  its  acid 
Spirit.  Thus  common  Salt  mixed  with 
pounded  Ice,  does,  by  virtue  of  its  Acid,  dif- 
folve  the  Ice  faft,  and  that  even  though  the 
Cold  is  thereby,  at  the  fame  time,  increafing 
to  a  very  intenle  Degree  for  about  feven  Mi¬ 
nutes  ;  after  which  the  intenfe  Cold  gradually 
abates.  Mr.  Reid  therefore  propofes  the  put¬ 
ting  Salt  among  the  Timbers  of  Ships,  as  a 
Prefervative  $  and  if  the  Salt  be  mixed  among 
Oakham,  not  only  the  lefs  Salt  will  fuffice, 
but  it  will  thereby  be  the  better  retained  in 
all  Parts  among  the  Timbers.  And  as  he 
obferves  in  his  Treatife  on  the  Acid  of  Tar, 
that  the  Finlanders ,  by  painting  the  Timber 
of  their  Houfes  with  this  Acid,  worked  up 
with  red  Okre  pulverized,  make  them  laft 
for  loo  or  150  Years  or  more*  and  that 

dry 
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dry  Wood  does  not  decay  while  it  retains  its 
acid  Juice;  for  the  dried  Wood,  if  perfectly 
found,  yields  a  great  deal  of  it ;  but  there  is 
none  in  rotten  Wood  :  He  propofes  it,  there¬ 
fore,  to  be  conlider’d,  whether  this  Juice, 
prepared  either  with  Copperas  or  Okre,  or 
perhaps  Verdigreafe,  may  not  preferve  Ships 
from  rotting  and  worm-eating ;  as  the  acid 
Spirit  of  Vitriol  with  Copperas  does.  Hence 
it  may  be  well  to  try  whether  the  laying 
feafoned  Trunions,  or  other  Wood,  to  foak 
in  the  acid  Liquor  of  Tar,  which  is  every 
where  thrown  away  as  ufelefs,  may  not  con¬ 
tribute  to  the  longer  Prefervation  of  Ships. 

473.  In  order  the  better  to  preferve  Ships, 
fuch  as  Bomb-veflels  and  Merchant- fhips, 
that  do  not  continue  long  enough  in  Harbour 
to  make  it  worth  the  while  to  have  Ventila¬ 
tors,  the  following  cheap  and  eafy  Method 
may  be  ufed,  viz.  to  have  a  round  Funnel 
of  thin  Boards,  or  old  Canvas,  or  Tarpaulins, 
fixed  at  one  End  of  the  Ship  through  the 
upper  and  lower  Decks,  and  reaching  full 
half-way  the  Depth  of  the  Hold  ;  its  Diarne^* 
ter  to  be  about  a  Yard,  or  as  wide  as  the 
Hatch-way  will  admit;  with  a  Coul  on  the 
Top  of  this  Funnel,  turning  with  the  Wind, 

like 
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like  thofe  on  Malt-houfes,  but  with  its  open 
Part  always  towards  and  facing  the  Wind. 
And  if  it  fhall  be  found  requifite  to  obviate 
the  Inconvenience  of  the  Rains  driving  in  at 
the  Opening  of  the  Coul,  which  always  faces 
the  Wind,  it  may  eafily  be  remedied,  by 
placing  at  fome  Diftance  below  the  Bottom 
of  the  Funnel,  a  Piece  of  a  Tarpaulin,  in 
fuch  a  Hoping  Manner,  as  to  receive  and  con¬ 
vey  the  Rain  that  falls  on  it,  into  a  proper 
Veffel.  It  will  be  very  requifite  alfo  to  have 
another  like  Funnel  and  Coul,  to  pafs  through 
the  upper  and  lower  Deck  at  the  other  End 
of  the  Ship  ;  this  Coul  to  have  the  open  Part 
always  turn  from  the  Wind,  as  thofe  on  Malt- 
houfes  do :  By  this  means  there  will  be  a 
very  confiderable  Draught  of  Air  pafs  through 
the  Ship,  whenever  the  Wind  blows  from 
any  Quarter  ;  even  as  much  when  the  Wind 
blows  on  the  Sides  as  when  on  the  Stern  or 
Head  in  the  common  Way:  A  material  Cir- 
cumflance,  which  the  holding  a  lighted 
Candle  when  the  Wind  is  fide-ways  in  Ships, 
with  and  without  Couls,  will  plainly  fhew. 
All  the  Hatches  of  the  lower  Decks  rnuft  be 
fhut,  except  the  Hatch  which  is  mod  diflant 
from  the  Coul  whofe  open  Part  faces  the 
Wind,  for  by  this  means  the  whole  Hold 

will 
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I  will  be  the  more  refrelhed  :  And  it  may  pro¬ 
bably  be  proper  to  have  a  Hole  on  the  Side 

\  of  the  Funnel,  through  which  the  Air  de- 
fcends,  for  fome  of  the  frefher  Air  to  pafs 
between  Decks,  if  fometimes  all  the  Gratings 
!  are  clofed.  This  Method  will  probably  be 
|  very  ferviceable  to  refrefh  Mines.  In  order 

II  to  fhew  the  Reafonablenefs  of  this  PropofaJ, 
I  fixed  a  Box,  a  Foot  fquare  within,  on  a 
Trunk  nine  Feet  long,  which  was  within 

>j  equal  to  three  fquare  Inches:  This  Trunk 
was  fixed  on  the  Eaft  Side  of  a  Garden  Wall, 
fo  as  to  have  the  Box  three  Feet  above  the 
!  Wall,  with  its  Mouth  Tideways  facing  the 
?j  Weft. 

474.  The  Wind  being  then  more  than 
half  a  Storm  full  Weft  ;  when  the  Hand  was 
held  at  the  Bottom  of  the  Trunk,  the  de- 
I  fcending  Air  was  very  fenfibly  to  be  felt ;  and 
the  Flame  of  a  Candle  was  blown  down  to 
the  Tallow,  and  extinguifhed  if  turned  round 
while  held  fide  ways  there.  When  a  Glafs 
Tube,  near  half  an  Inch  diameter  within,  was 
fixed  and  clofed  in  the  Bottom  of  the  Trunk, 

1  and  the  lower  End  of  that  Tube  was  im~ 
merfed  a  little  way  in  Water,  then,  in  the 
ftrongeft  Gufts  of  the  Wind,  the  Water 

3  in 
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in  the  Tube  defcended  about  TVth  Inch,  but 
not  at  all  at<  other  times.  So  the  Force  of 
the  compreffed  Air  was  but  Arth  of  the  Force 
of  the  ventilated  Air  in  the  Sheer  fiefs ,  where 
the  Water  defcended  an  Inch  at  each  Stroke 
of  the  Ventilators.  Therefore,  this  Method 
would  be  infufficient  to  drive  plenty  of  Air 
,  among  the  Ribs  :  But  yet,  by  this  means 
27  times  more  frefh  Air  might  be  conveyed 
into  a  Ship  in  ordinary,  than  can  be  done  by 
the  four  Fire-pipes,  as  I  found  by  Calculation, 
and  this  without  the  Expence  of  Fire. 

475.  As  in  diddling  flunking  Sea-water,  I 
obferved  the  (linking,  putrid  Parts  of  the  y 
Water  to  rife  firft,  leaving  the  remaining 
Water  fweet  5  fo  the  Volatility  of  the  mod 
putrefying  Vapours,  (hews  the  Reafon  why 
Ships  are  mod  fubjedt  to  decay  under  the 
Cells  of  the  Port-holes,  where  the  higher 
Afcent  of  thefe  Vapours  is  dopped  ;  where, 
by  their  Stagnation,  they  remain,  and  by  way 
of  Fermentation  rot  the  Timber,  the  Sap  of 
which  is  very  fubjeCt  to  Putrefaction  $  as  is 
evident  by  the  known  EdeCt  of  the  Sap  of  a 
green,  unfeafoned  Pump's  caufing  the  Water 
of  a  Well  to  dink ;  which  is  alfo  the  Reafon 
why  Ships  built  of  green,  fappy  Timber,  are 

always 
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always  very  unhealthy,  its  putrefying  fappy 
Vapour,  mixed  with  the  putrid  Vapour  of 
the  Bilge-water  in  the  Hold,  and  the  putrid 
Perfpiration  of  the  Men,  greatly  promoting 
;  the  Putrefa&ion  of  the  clofe  confined  Air 
between  Decks  *,  which  Inconvenience  will 
effectually  be  prevented  by  Ventilation  •>  which 
I  mention  Vol.  I.  Numb.  44* 

476.  Where  the  Earth  under  the  Ground- 
,  floors  of  Houfes  is  damp,  and,  clofe  confined* 
it  not  only  rots  in  a  few  Years  the  Joyce 
and  Boards  of  the  Floors,  but  alfo,  by  its 
afcending  putrid  Vapour,  the  very  Wainfcot 
of  thofe  Rooms,  as  it  does  the  upper  Works 
of  Ships  :  Whereas,  when  the  Earth  under 
Ground- floors  is  dry,  they  do  not  rot,  not- 
withftanding  the  Air  is  clofe  confined  under 
thofe  Floors :  Which  both  fhews  the  Reafon 
-  why  the  Timbers  of  Ships  are  fo  apt  to  rot, 
1'  where  there  is  a  damp,  clofe,  confined  Air  $ 
and  alfo  the  great  Importance  of  changing 
It  that  Air  often,  by  plentiful  Ventilation,  and 
Itj  thereby  drying  thofe  damp  Places,  which  will 
|:j  doubtlefs  contribute  much  to  the  longer  pre- 
jt  ferving  of  thofe  Timbers.  And  whereas  a 
t  damp,  ftagnant,  clofe,  confined  Air,  is  well 
known  to  rot  Timber  much  fafter  than  a 
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damp  frefh  Air  ;  this  fhews  the  Reafonable- 
nefs  of  ventilating  Ships  in  ordinary,  even  in 
damp  States  of  the  Air.  And  whereas  Men 
are  very  liable  to  Diftempers  from  moift,  cor¬ 
rupt  Air  in  Ships,  efpecially  in  long  ftormy 
Weather,  when  Hatches,  Ports,  and  Gratings 
are  clofed  ;  it  is  for  the  fame  Reafon  bed  to 
ventilate  the  Ship,  even  in  damp  Weather, 
viz.  becaufe  a  damp  frefh  Air  is  not  fo  very 
unwholfome  as  a  damp,  clofe,  confined  Air. 

477. /The  Owners  of  the  Horfe-ferry  Boats 
at  Richmond,  and  Kewy  complaining  to  me 
that  the  thick  Fir  Planks  of  their  Floors  were 
fubjed  to  decay  and  rot  in  a  few  Years ;  and 
I  obferving  that  they  were  fo  clofe  that  no 
frefh  Air  could  get  in :  I  propofed  to  them 
the  free  Admittance  of  frefh  Air  5  which  they 
did  by  cutting  away  thofe  Parts  of  the  Floor 
on  each  Side,  which  were  between  the  up¬ 
right  Timbers  or  Ribs  $  to  which  they  nailed 
thin  Fir  Boards  about  five  Inches  broad,  to 
prevent  the  falling  of  Dirt  under  the  Floor. 
By  this  means  the  frefh  Air  has  a  free  Ad¬ 
mittance  under  the  Floor,  as  is  evident  by 
holding  a  Piece  of  Paper,  or  Handkerchief, 
over  any  one  of  the  Air-holes  between  the 
Ribs,  on  one  Side  of  the  Boat,  when  the 
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Wind  blows  againft  the  Infideof  the  oppofite 
Side,  when  the  Paper  will  be  blown  upwards ; 
and,  viceverfa ,  downwards,  if  the  Paper,  &c. 
be  held  in  like  manner  on  the  oppofite  Side : 
a  plain  Proof  that  the  frefh  Air  pafles  freely 
under  the  Floor  of  the  Boat;  which  will 
doubtlefs  preferve  it  many  Years  the  longer 
from  decaying  :  When  the  Water  has  been 
laded  out,  the  frefh  Air  has  dried  up  the  re-* 
maining  Damp  under  the  Floor. 


478.  Besides  the  common  Motives  of 
Humanity  to  ufe  our  beft  Endeavours  for  pre~ 
ferving  the  Health  and  Lives  of  Mankind, 
there  are  fome  peculiar  to  this  unhappy  Age ; 
in  order  to  counter^-ballance,  in  fome  meafure 
at  leaft,  the  aftonifhing  Havock  and  De- 
ftrudlion  that  is  made  of  the  Lives  and  Morals 
i  of  Mankind,  over  a  great  Part  of  the  World  ; 
occafioned  by  fermented  difiilled  fpirituous 
Liquors,  which  even  debafe  the  Breed  of 
Man:  An  Evil  fo  amazingly  great,  that  did 
not  woful  Experience  too  fully  prove  it,  it 
would  feem  incredible  to  believe,  that  any 
whom  it  concerns,  could  pofiibly  be  fo  negli¬ 
gent,  as  not  to  ufe  their  utmoft  Endeavours 
to  fupprefs  that  deilruflive  Man-Bane . 
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479.  It  is  the  juft  Obfervation  of  Dean 
Co?iybeare ,  in  his  Sermon  on  the  Thankf- 
giving-day  for  the  Peace,  1749,  viz.  c<  Here 
fc  then  the  true  Lover  of  his  Country  has  a 

noble  Field  of  Addon ;  and  he  is  fo  much 
€c  the  more  concerned  to  attend  to  this  Point, 
€e  becaufe  the  Decay  of  Morals  in  this  prefent 
cc  Age  is  notorious :  Vices  to  which  Men 
«c  }ieretofore  were  tempted  only  by  Affluence, 
iC  are  now  derived  down  to  the  loweft  Part 
sc  of  the  People  ;  fo  that  thofe  in  whofe 
€i<  Virtue  and  Diligence  heretofore  confided 
<c  the  main  Strength  of  the  whole,  are  now 
€c  become  more  and  more  a  Burthen.  The 
c<  Confequence  of  this  is  dreadful,  and  there- 
cc  fore  the  Concern  to  prevent  it  mu  ft  be 
<c  obvious.” 

480.  As  there  is  an  Abatement  of  one- 
third  of  the  EritiJJj  Diftillery,  by  reafon  of 
the  Excife  laid  on  thofe  Spirits,  fo  it  is  a  good 
Omen  that  an  efFedual  Reftraint  will  be  laid 
on  thofe  moft  deftrudive  Liquors.  How 
humane  and  laudable  an  Example  will  this 
be  to  thofe  other  Nations  of  the  World,  where 
this  greateft  of  all  Evils  that  ever  befel  un- 
Happy  Man,  makes  an  uncontrolled,  amazing 

Havock 
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Havock  of  the  Lives  and  Morals  of  Man¬ 
kind. 
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48 1  ^  That  eminent  Phyfician  Dr.  Hoff¬ 
man,  in  his  feven  Rules  for  preferving  Health, 
exprefsly  cautions  againft  the  Ufe  of  diftilled 
fpirituous  Liquors :  <c  Becaufe,  he  fays,  they 
ct  are  above  all  Things  moil  unwholfome  ; 
<c  becaufe  cauftick  burning  Spirits,  by  in- 
5C  flaming  the  Solids,  and  coagulating  and 
tc  thickening  the  Fluids,  caufe  Obftru&ions, 
€c  which  bring  on  many  fatal  Difeafes ;  fuch 
<c  as  Heciick  Fevers.  Jaundices,  Diopfies, 
-c  &c.  whereby  Multitudes  are  daily  and 
<c  yearly  deftroyed.  And  alfo  that  they  rot 
*c  the  Intrails,  fuch  as  the  Liver,  Stomach 
<c  and  Bowels  5  as  is  evident,  he  obferves,  not 
only  by  opening  the  Bodies  of  thofe  who 
<c  are  killed  by  drinking  them,  but  alfo  by 
cc  what  is  obferved  in  Germany ,  of  the  Ef- 
tC  fedts  which  the  cauftick,  fiery,  remaining 
“  Wafh  of  Diftillers  has  on  the  Guts  of 
<c  Hogs,  which  are  thereby  fo  rotted,  that 
“  they  cannot  make  Hogs  Puddings  with 
<c  them,”  And  to  the  fame  Caufe,  together 
with  the  greater  Quantity  of  Liquor  which 
they  fwill  down,  it  is  doubtlefs  owing,  that 
the  Bladders  of  fuch  Hogs  are  much  larger 
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than  thofe  of  other  Hogs,  viz.  becaufe  being 
tender,  they  more  eafily  diftend  in  blowing 
op:  And  the  whole  Flefh  of  fuch  Hogs  is  fo 
much  tenderer,  that  it  will  not  keep  by  fak¬ 
ing,  fo  well  as  the  Flefh  of  other  Hogs  will 
do. 

482,  It  is  the  known  Obfervation  of  Deal¬ 
ers  in  Hair  for  Wigs,  that  they  can  diftinguifh 
the  Dram-drinker’s  Hair  by  the  Touch,  find¬ 
ing  it  dry,  harfh,  dead-ended,  and  unfit  for 
Ufe.  And  in  the  fame  manner  it  is,  that  it 
fpoils  the  Stomach  and  Bowels*  the  Liver  and 
Lungs,  and  the  whole  Body  of  thofe  un¬ 
happy  Perfons. 

483-  And  it  is  very  obfervable,  that  thefe 
pernicious  diftilled  Spirits  not  only  hurt  the 
Bodies,  but  fpoil  the  Tempers  even  of  Hogs  y 
for  it  is  a  known  Obfervation,  that  if  a  Di- 
ftiller’s  Hog  cries  out  with  the  Voice  of  Di- 
flrefs,  the  other  Hogs  will  fall  on  him  and 
deftroy  him,  if  he  is  not  immediately  taken 
from  them  *  whereas  it  is  well  known,  that 
the  Farmers  Hogs  are  zealous  in  defending 
each  other,  when  they  cry  out  in  Diftrefs. 


484. 
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484.  And  diftilled  Spirits  have  the  fame 
bad  Effedt  in  depraving  the  Tempers  of  Man¬ 
kind,  by  heightening  their  Paffions,  or  making 
them  perverfe  and  crofs :  They  tend  greatly 
alfo  to  the  depraving  of  their  Morals,  by 
j  quenching  the  Spirit  of  Religion  to  fuch  a 
Degree,  as  to  make  them  prophane  and  aban- 
1  don’d,  as  to  all  Senfe  of  Duty  to  God  and 
i  Man  5  as  alfo  wholly  regardlefs,  either  of  their 
own  prefent  temporal,  or  future  eternal  Wei-* 
fare  and  Happinefs.  Thus,  not  only  their 
temporal  bodily  Health  is  irreparably  de¬ 
praved  to  fuch  a  degree,  as  that,  by  the  con¬ 
curring  Teftimony  of  all  Phyficians,  it  cannot 
be  reftored  ;  for  Medicines  have  no  healing 
Efficacy  on  fuch ;  but  what  is  infinitely 
worfe,  and  an  aftoniihing  Coniideration,  their 
Souls  are  debafed  and  funk  at  fo  vail:  a  Diftance 
i  from  all  the  healing  Influences  of  Religion, 

|  that  they  have  no  Senfe  of,  nor  Longings 
after,  the  Fountain  of  ever-living  Waters  :  For 
human  Nature  is  fo  exceffiveiy  debafed  by 
diftilled  fpirituous  Liquors,  that  it  would  be 
no  inconfiderable  Degree  of  Happinefs  to  be 
raifed  thence,  even  no  farther  than  to  the  low* 
State  and  Condition  of  brute  Creatures :  For 
it  is  an  unjuft  and  difparaging  Comparifon, 
even  to  the  brute  Beafts,  to  compare  an  ha- 
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bitually  drunken  Dramift  to  thofe  fober,  tem¬ 
perate  Creatures,  who  have  a  ftrong  natural 
Affection  for  their  Young-ones,  which  is  no- 
torioufty  extinguifhed  in  Dramifts.  God,  who 
has  curioufly  wrought  our  wonderful  Frame 
out  of  the  Duft,  knowing  how  prone  we  are 
to  diforder  it  by  Irregularities,  of  his  tender 
fatherly  Care  for  us,  has  not  only  implanted 
in  us  a  ftrong  Defire  of  Life  and  Self-pre- 
fervation,  but  has  alfo  ftribtly  enjoined  us 
to  avoid  all  deftrudtive  Irregularities  and 
Vices,  and  the  Practice  of  thofe  Virtues  which 
are  fo  well  adapted  to  our  Nature,  that  they 
have  a  natural  Tendency  not  only  to  keep  the 
Body  in  Order,  but  alfo  to  give  Health  to  the 
Soul,  as  well  as  Marrow  to  the  Bones ,  Prov. 
iii.  8.  Yet  how  is  this  delicate,  this  curioufly 
wrought  Frame,  often  abufed  and  difordered, 
by  repeated  Irregularities  of  many  kinds  :  But 
never  before  to  the  enormous  Degree  that  it  has 
of  late  Years  arrived  at,  by  theexceffiveAhufeof 
that  Bane  of  human  Nature,  fermented  diflilled 
fpirituous  Liquors :  Which,  by  their  mif- 
chievous  Effedts,  feem  to  claim  Satan  himfelf 
for  their  Author, 

485.  The  unhappy  Dram-drinkers  are  fo 
ftbfolutely  bound  in  Slavery  to  thefe  infernal 

Spirits^ 
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Spirits,  that  they  feem  to  have  loft  the  Power 
of  delivering  themfelves  from  this  word  of 
Bondage,  which  they  have  unhappily  brought 
themfelves  into.  How  much  then  is  it  the 
bounden  Duty  of  thole  who  have  it  in  their 
Power,  to  with- hold;  and  not  hold  forth,  this 
deftrudtive  Man-bane ,  to  the  People  corn- 
milted  to  their  Charge, 

486.  Dr.  Cheyne ,  in  his  Effay  of  Health 
and  long  Life ,  fays,  ££  All  People  who  have 
e£  any  Regard  to  their  Health  and  Lives,  ought 
£C  to  tremble  at  the  fir  ft  Cravings  for  fuch 
££  poifonous  Liquors  :  The  Maladies  begot 

by  them  bring  forth  Neceffity  upon  Ne- 
££  ceffity  of  Drams  and  Jills,  till  at  laft  a 
£*  kind  Dropfy,  nervous  Convulfion,  a  ner- 
££  vous  Confumption,  or  colliquative  Diar~ 
S£  rhoea,  or  Flux,  if  not  a  Fever  or  Phrenzy, 
££  fets  the  poor  Sou!  free.  It  is  obferved, 
££  that  many  mad  People  have  been  great 
<c  Drinkers  of  Drams,  thefe  fiery  Spirits  de» 
££  ftroying  the  very  tender  Fibres  of  the 
<£  Brain. 

487.  <£  Did  this  bewitching  Poifon  actually 
££  cure,  or  relieve  them  from  time  to  time, 

fomething  might  be  faid  to  extenuate  the 
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€‘  Folly  and  Phrenzy  of  fuch  a  Courfe ;  but, 
<c  on  the  contrary,  it  heightens  and  enrages 
<c  all  their  Symptoms  and  Sufferings  ever  after- 
<c  wards,  excepting  the  few  Moments  after 
■ e  taking  it  down  $  and  every  Dram  begets 
€C  the  Neceflity  of  two  more  to  cure  the  ill 
Effects  of  the  firft.” 

488.  Dr.  Short ,  in  his  Hiftory  of  Mineral 
Waters ,  p.  225,  fays,  cc  The  oftener  I  refleit 
*c  on  the  Mifchief  done  by  diftilled  Spirits, 
?c  the  more  I  am  confirmed  that  the  human 
*c  Race  had  been  happier  had  Drams  never 
“  been  known,  and  cannot  help  cordially 
tc  joining  with  Dr.  Allen y  Synopfs  Medicin . 
Article  1633,  “  that  the  plentiful  devour- 
ing  of  thofe  Spirits,  has  killed  as  many 
Thoufands  of  Men  as  there  are  Stars  in  the 
%i  Sky.  Nay  ten  times  ten  thoufand  h^ve 
died  by  thefe  more  than  all  the  reft  of  the 
fc  Poifons  whatever.  Wherefore,  if  fuch 
Spirits  deferve  not  the  Name  of  Poifon,  he 
“  neither  can  learn  nor  conjecture  by  what 
elfe  they  fhould  be  called  5  for,  taken  in- 
££  w.ardly,  they  are  detrimental  to  almoft  all 
ffC  Animals/* 
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489.  Dr.  Linde ,  in  bis  elaborate  and  in¬ 
genious  Treatife  on  the  Scurvy,  fays,  That 
he  obferved  that  moft  deftru&ive  Diftemper 
to  be  much  increafed,  even  to  Mortality,  by 
diftilled  fpirituous  Liquors,  which  Sailors  are 
too  apt  greedily  to  fwallow  down.  To  pre¬ 
vent  the  ill  Confequences  of  which,  Admiral 
Vernon ,  in  his  Expedition  to  take  Porto-hello , 
very  prudently  mixed  a  good  Proportion  of 
Water  with  the  fpirituous  Liquors,  which 
had  the  defired  good  Effcdt  on  the  Health  and 
Lives  of  his  Sailors.  And  Captain  Ellis  at¬ 
tributes  to  the  fame  wife  Precaution,  the  un¬ 
common  Succefs  he  had,  in  bringing  home, 
in  the  Years  1753  and  1755,  all  his  white 
Men,  which  were  34  and  36,  in  Health,  from 
a  Guinea  Voyage  of  15  Months.  And  it  is 
with  Pleafure  that  I  hear,  that  it  is  now  be¬ 
come  a  more  and  more  general  Pradtice  at 
Sea,  to  mix  Water  with  the  diftilled  fpirituous 
Liquors  of  all  kinds :  Which  it  is  therefore 
the  bounden  Duty  of  all  Commanders  of  Vef- 
fels  to  do,  who  have  any  Value,  any  Bowels 
of  Compaftion  for  the  Health  and  Lives  of 
*  their  Sailors.  In  our  royal  Navy  all  diftilled 
Spirits  are  forbid,  and  Wine  wifely  pro¬ 
vided. 


490. 
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490*  And  the  like  good  Effect  has  of  late 
i  ears  been  found  at  Land,  in  our  Colonies  in 
America ,  by  mixing  a  much  greater  Propor¬ 
tion  of  Water  with  the  Rum;  whereby  it  is 
happily  found  to  be  more  falutary  :  For  when 
the  Punch  was  dronger,  it  dedroyed  many. 
Which  great  Degree  of  Unhealthinefs,  as  I 
well  remember,  was  then  attributed  to  the 
Lime-juice,  being  loth  to  accufe  their  too- 
well-beloved  Rum  of  fuch  pernicious  Effects  : 
But  are  now  happily  convinced  by  Expe¬ 
rience,  that  the  weaker  the  Punch,  fo  much 
the  more  w  hollo  me  it  is. 

491.  And  ought  not  this  in  reafon  to  roufe 
all  the  Nations  of  the  World  to  be  in  Earned: ; 
for  they  have  nothing  more  to  do  than  to  pre¬ 
vail  with  themfelves  to  be  in  Earned,  in  order 
effectually  to  put  the  fame  falutary  Method 
in  practice  at  Land.  The  cold,  fleepy  Reafons 
that  have  hitherto  prevailed,  to  the  counte¬ 
nancing  of  the  contrary  mod  dedruCtive 
Practice,  ought  furely  to  be  rejected  with  Scorn 
and  Indignation,  in  a  Cafe  wherein  the  Wel¬ 
fare  of  Millions  of  Mankind  is  fo  deeply 
concerned  :  What  Multitudes  of  Lives  would 
thereby  be  laved,  and  innumerable  Outrages, 
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as  Thefts,  Murders,  &c.  prevented!  To 
rectify  which  were,  doubtlefs,  a  moft  appa¬ 
rently  vain  and  fruitlefs  Attempt,  while  Dru li¬ 
ke  nnefs  is  made  the  cheapeft  of  all  Vices  :  For 
thefe  intoxicating,  pedilent  Drams,  not  only 
deftroy  the  Health  and  Lives  of  Multitudes 
over  the  World,  but  alfo  greatly  tend  to  de¬ 
prave  and  debafe  the  human  Species  to  fuch 
a  degree,  as  abfolutely  to  quench  all  Senfe  of 
Duty  to  God  or  Man,  and  all  Power  and  In¬ 
clination  to  difcharge  the  neceffary  Offices  of 
focial  Life.  It  is  therefore  to  be  hoped,  that 
the  Nations  of  the  World  will  no  longer  be 
infatuated  by  this  inchanting  Siren,  but  in 
earned;  roufe  themfeives  to  find  an  effectual 
Remedy  for  this  epidemical  Plague. 


492.  Am  eminent  Surgeon  informs  me, 
that  he  has  obferved  the  Stomachs  of  great 
Dram-drinkers  to  be  contracted  into  half  the 
common  natural  Size,  and  to  be  hard,  fome- 
what  like  Leather  that  has  been  held  to  the 
Fire:  The  Confequence  of  which  is,  Lofs  of 
Appetite,  and  a'  wafting  Confumption. 


493-  Awd  accordingly  I  have  found,  by 
putting  rawFlefh  into  feveral  Sorts  of  diddled 
Spirits,  viz.  Brandy,  Rum,  Arrack,  and  Gin, 

that 
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that  they  all  in  like  manner  harden  Flefli,  by 
fheir  pernicious,  burning,  cauftick  Salts,  which 
are  made  fuch  by  the  Action  of  Fire  on  them 
in  Diftillation,  in  the  fame  manner  as  Salt- 

‘■4 

petre,  from  a  mild,  wholfome  Subftance,  is, 
by  the  Adion  of  Fire  in  Diftillation,  made 
Aqua  Fortis ,  one  of  the  ranked  Poifons,  its 
Salts  being  thereby  farmed  into  Darts  and 
Spears,  which  tear  not  only  animal  Suhftances 
in  Pieces,  but  alfo  the  hardeft  and  mcft  folid 
Metals  :  Accordingly  I  have  been  informed 
by  Diftillers  here,  and  by  Planters  in  America, 
that  the  more  of  the  Adion  of  Fire  thefe 
Spirits  have  undergone  in  Diftillation^  fo 
much  the  more  corrofive  and  unwholfome 
they  are  ;  which  is  remarkably  true  of  the 
later  Diftillations  of  Rum,  called  low  Wines, 
which  kill  many  of  their  Poor,  and  of  the 
Slaves,  who  drink  them  on  account  of  their 
Cheapnefs.  Arrack  is  alfo  very  deftrudive 
in  the  Eafi-Indies . 

494.  It  appears  from  Admiral  Knowles's 
Orders  to  reftrain  the  Ufe  of  Rum  at  Cape - 
Briton,  which  I  have  feen,  that  they  got 
drunk  with  it  at  the  rate  of  a  thoufand  a 
Day,  and  that  1400  New-Eng/and Men  were, 
in  two  Months,  killed  by  it. 
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495.  The  Baron  de  la  Honton ,  in  his 
Travels,  Vol.  II.  Page  147.  French  Edition, 
fays,  “  That  diftilled  fpirituous  Liquors  make 
ct  terrible  Havock  among  the  People  of  Ca- 
fiC  nada  ;  for  the  Number  of  thofe  that  drink 
£C  it  far  exceeds  that  of  thofe  who  abftain 

from  it.  The  Havock  and  Deftrudtioo 
<£  which  it  makes  among  them  is  fo  inex- 
£t  preffibly  great,  that  it  will  exceed  the  Be- 

lief  of  all  who  are  not  Eye-witneffes  of  it, 
<c  It  extinguilhes  their  natural  Heat,  and 
u  makes  them  languid,  fpiritlefs,  and  con- 
ct  fumptive :  They  look  pale,  livid,  and 
<e  frightful  as  Skeletons.” 

496.  Governor  Belcher' s  Lady,  of  New- 
yerfey,  wrote  me,  that  Rum  being  very  cheap 
there,  the  People  are  fo  attached  to  it,  that 
in  Harveft-time  they  make  it  their  Bargain 
to  have  every  Man  a  Pint  a  Day,  befides^ 
Wages, 

497.  Dr.  Watts ,  in  his  Book  on  Self- 
murder,  fays,  that  the  Infcription  on  Dram- 
drinkers  Graves  fhould  be,  Here  lies  a  Self- 
murderer , 
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498.  Notwithstanding  the  Deftruc- 
tiveoefs  of  thefe  diftilled  fpirituous  Liquors  is 
fa  notorious;,  that  not  only  every  open  willing 
Eye,  but  even  the  wilfully  Biindf  cannot  but 
fee  the  Miferies  that  they  bring  on  Mankind ; 
yet  how  does  this  inchanting  Siren  bewitch 
and  infatuate  the  Nations  of  the  Earth  with 
its  Sorceries,  infomuch  that  Multitudes  of 
unexperienced  frefh  Dram-drinkers  are  daily 
crowding  on  to  tafte  of  the  invenomed  Cup. 
And  will  not  this  Infatuation  of  the  Nations, 
in  all  Probability,  greatly  tend  to  haften,  with 
an  accelerated  Speed,  the  filling  up  of  the 
meafure  of  the  Iniquity  of  the  Gentiles  ? 

499.  It  is  pretended  that  Drams  comfort, 
warm  and  defend  from  the  fevere  Cold  to 
which  Men  are  fometimes  expofed,  without 
which,  they  fay,  they  fhould  perifh  with 
Cold ;  which  is  probably,  in  a  great  meafure, 
true  of  thofe  who  are  much  habituated  to 
drink  them  :  The  Blood  of  fuch  being  thereby 
fo  much  impoverished,  that  it  is  well  known 
many  of  the  habitual  Drinkers  of  Drams  are 
cold  and  iifelefs  in  the  midft  of  Summer, 
without  frequent  frefh  Draughts  of  it;  this  is 
what  feme  of  them  have  owned  to  me.  But, 
on  the  other  hand,  how  much  abler  are  fober 

Per- 
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Perfons  to  endure  Cold  and  Hard  (hips !  Their 
vital  Heat,  not  being  extinguifhed  with  Intem¬ 
perance,  does  by  its  kindly  genial  Warmth, 

I  more  effectually  fecure  them  from  the  In- 
:  clemency  of  Weather,  than  the  falfe  Flafh  of 
;l  that  which  a  Dram  gives.  Befides,  it  is  well 
j  known  that  Men  did  not  perifh  in  the  cold eft 
’  Countries  for  want  of  Drams  formerly,  when 
they  were  not  to  be  had.  Of  the  undoubted 
[  Truth  of  this  Captain  Ellis  gives  a  full  Proof, 
in  the  Account  of  his  Voyage  to  Fludfon  s 
f  Bay,  Page  199.  Where  he  obferves,  That 
the  Natives  on  the  very  cold  Coaft  of  that 
Bay,  to  whom  the  French  are  kinder  than  to 
fell  diftilled  fpirituous  Liquors,  are  tall,  hardy, 
rebuff:,  and  adive:  £C  Whereas  thofe  of  them 
£C  that  are  fupplied  with  Drams  from  the 
c:  Englifh ,  are  meagre,  dwarfifh,  indolent 
cc  People,  hardly  equal  to  the  Severity  of  the 
Country,  and  fubjeCt  to  many  DifordersV 


500.  And  as  to  the  pernicious  Effefts  of 
fpirituous  Liquors  in  very  hot  Climates,  as 
on  the  Coaft  of  Guinea ,  it  is  obferved,  that, 
the  French  and  Portuguefe ,  who  do  not  in¬ 
dulge  in  diftilled  Spirits,  are  very  healthy 
there;  but  that  the  Englifh ,  who  drink 
Spirits,  die  faff.  Thus  aifo  it  is  obferved  of 

2  the 
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the  Women  in  Barbados  and  Jamaica ,  that 
being  fober  they  live  long ;  but  it  is  not  fo 
with  the  Men>  who  are  more  generally  in* 
temperate. 

501.  Since  then  the  Evil  is  become  fo 
notorioufly  epidemical,  as  to  debilitate  and 
deflroy  Multitudes  in  moft  Parts  of  the  World* 
how  deftru&ive  muft  it  be  to  the  real  Wel¬ 
fare  of  thofe  Nations  where  it  rages  !  It  be¬ 
hoves  therefore  all  who  have  any  Bowels  of 
Pity  for  their  Fellow-creatures,  to  do  their 
beft  to  deliver  them  from  it.  Such  weighty 
Considerations  ought  therefore,  in  all  reafon, 
to  roufe  the  Governors  of  the  Nations,  as 
tender  Fathers,  toufe  their  utmoft  Endeavours 
to  deliver  the  People  committed  to  their 
Charge,  from  this  mighty  Deftroyer.  Can 
there  be  any  Conliderations  of  fufficient 
Weight  to  the  contrary  ?  Is  it  found  Policy 
to  encourage  Vice  in  the  People  becaufe  a 
prefent  Revenue  arifesfrom  their  Debauchery? 
Where  will  the  Revenues  be,  when  the 
People,  who  fhould  pay  them,  are  deftroyed  ? 
Are  not  a  hardy,  induftrious,  healthy  People 
always  found  to  be  the  ableft  to  contribute 
amply  to  the  Support  of  Government  ?  And 
will  not  Temperance,  in  the  End,  be  found 
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a  more  effectual  Means  to  increafe  the  real 
Wealth  and  Strength  of  a  Nation,  than  to 
make  Drunkennefs  the  cheapeft  of  all  Vices  ? 
A  Vice  which  can  no  otherwife  be  effectually 
prevented  from  raging  with  its  prefent  ex~ 
ceffive  Enormity,  and  fpreading  Devaluation 
all  around,  but  by  making  it  fo  expenfive  as 
to  put  it  abfolutely  out  of  the  Reach  of  the 
great  Number  of  infatiable  thirfty  Dramifts, 
or  fo  weak  as  to  be  lefs  hurtful. 

502.  It  is  well  known  that  many  of  thofe 
who  keep  publick  Houfes  fhorten  their  Lives 
by  intemperate  drinking  :  The  common  Plea 
for  which  is,  that  they  are  obliged  to  do  it, 

j  in  order  to  get  a  Livelihood ;  or,  in  other 
Words,  to  kill  themfelves  in  order  to  live. 
And  is  not  this  the  very  Cafe  of  thofe  Go- 
-  vernments  who  debilitate  and  deftroy  the 
Strength  and  Vitals  of  a  Nation,  in  order  to 
be  Gainers  by  this  national  Temptation  to  do 
Evil \  that  Good  may  come  of  it. 

\  I  4  ^  #  .  .  A  ‘  ^  _  •  y  C. 

503.  But  if  the  Conflderation  of  the  In- 
f  humanity  of  being  inflrumental  .to  the  De~ 

ftruCtion  of  Multitudes,  and  in  a  manner,  in 
I  fome  Parts  of  the  World,  of  whole  Nations, 
is  not  of  Weight  enough  to  influence;  yet 
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fore  the  awful  Confideration  that  it  muft  needs 
be  highly  difpleafing  to  our  merciful  Creator? 
to  have  his  favourite  Creature  Man  thus  de- 
fa  afed,  aifgraced  and  deftroyed,  both  in  Body 
and  Soul,  ought  to  have  its  due  Weight.  Can 
it  in  reafon  be  expeCted,  that  he  will  always 
ftand  by  an  unconcern’d  Spectator  of  fuch 
aftonilhing  Proceedings  ?  And  will  he  not  in 
Mercy  vifit  the  Nations  for  thefe  Things,  to  pre¬ 
vent  the  ftill  much  greater  Ruin  of  future  Gene¬ 
rations  5  in  conformity  to  God’s  ufual  Methods 
of  Proceeding,  when  Irregularities  are  arrived 
to  great  Excefs.  And  this  Difeafe  is  now  ar¬ 
rived  to  fo  enormous  a  Pitch,  that  ’tis  much 
to  be  feared,  nothing  lefs  than  his  fevere  fa¬ 
therly  Correction,  will  effectually  cure  it  in 
many  of  the  Nations  who  feem  as  fupine 
and  unconcerned  about  it,  as  if  only  fo  many 
Thoufands  of  Chafers  or  Locufts  were  de- 
ftroyed  thereby :  For  if  in  50  or  60  Years 
this  deftruCtive  Peji  has  fpread  thus  far  and 
wide,  ,  how  vaftly  greater  will  the  Havock 
among  Mankind  be  in  an  hundred  Years  more* 
if  fome  Check  be  not  put  to  its  Career. 

.  A  *1 

504.  If  it  had  been  faid  an  hundred  Years 
ago  to  any  of  the  Rulers  of  the  Nations,  that 
they  ftiould  patiently,  and  even  unconcernedly 

fee 
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fee  fuch  Multitudes  of  their  Subjects  de¬ 
ll  royed,  both  Body  and  Soul,  and  that  only 
for  fordid  Lucre,  would  they  not  with  Indig¬ 
nation  have  faid,  as  Hazael  did  to  Elijloa , 
2  Kings  Viii.  13.  But  what!  is  thy  Servant 
a  Dog ,  that  he  jhould  do  this  great  Thing  ? 
The  plain  Truth  is,  that  it  is  with  Nations  as 
it  frequently  happens  to  private  Perfons,  that 
when  they  grow  gradually  from  bad  to  worfe, 
they  at  the  fame  time  grow  more  and  more 
hardened,  fo  as  to  be  even  reconciled  to  Prac- 

v  k 

tices  for  which  they  had  at  fir  ft  the  utmoft 
Deteftation  and  Abhorrence  5  for  Familiarity 
takes  away  our  Attention,  and  robs  things  ot 
their  Power  to  ftrike  ftrong  upon  us. 

505.  Though  Thoufands  and  ten  Thou- 
fands  perifh  yearly  by  Drams,  yet  no  Man  lay - 
eth  it  to  Heart ,  except  the  Heads  of  the  poor 
wild  Indians  and  Mohawks ,  near  New-Eng- 
landy  New-Vcrky  Virginia ,  and  other  Parts 
of  North- America  \  who  being  fenfible  of  the 
great  Deftrudtion  made  among  them,  by  di- 
ftilled  fpirituous  Liquors,  have  long  fince,  and 
do  ftill  continue  earneftly  to  defire  that  no 
Rum  fhould  be  fold  to  their  People.  I  am 
credibly  informed,  that  it  is  no  uncommon 
Thing  in  North- America  for  habitual  Dram- 
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ills,  when  Sicknefs  comes  on  them,  con¬ 
cluding  it  will  be  their  lad:  Illnefs,  to  defire 
to  have  plenty  of  Rum  by  them,  that  they 
may  continue  till  Death  in  an  intoxicated  Con¬ 
dition  $  to  fo  aftonifhingly  deplorable  a  fottifh 
Condition  have  they  reduced  themfelves,  by 
habitually  indulging  in  this  Man-ban e.  Alas  ! 
how  aftonifhing  a  Calamity  is  this,  which  is 
vaftly  greater  than  the  Sum  total  of  all  the 
other  Miferies  that  ever  befel  unhappy  Man : 
It  being  both  a  moral  and  a  natural  Evil ;  both 
debafing  and  depraving  the  Morals,  and  fhort- 
ening  and  deftroying  the  Lives  of  Multitudes, 
probably  not  lefs  than  a  Million  yearly  all 
over  the  World  ;  notwithflanding  which,  this 
enchanting  Liquor  fo  infatuates  the  Nations, 
that  nothing  lefs  than  an  extraordinary  Hand 
of  Providence  can  deliver  Mankind  from  this 
favourite,  much-beloved,  mighty  Dedroyer. 
Were  but  one-fourth  of  this  Number  yearly 
deflroyed  by  raging  Pedilence,  with  what 
earned:,  ingemminated  Supplications,  would 
Mankind  deprecate  fo  terrifying  and  fore  an 
Affliction.  How  fevere  a  Judgment  is  it  when 
God  leaves  Men  to  be  their  own  Scourgers ! 
with  how  unrelenting  and  unmerciful  a  Heart 
do  they  perpetrate  an  Evil  that  ought  to  be 

de- 
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deprecated  both  in  publick  and  private,  with 
ingemminated  Petitions ! 

506.  Thus  much  Neceffity  has  urged  me 
to  fpeak,  in  a  cafe  fo  calamitous  to  Mankind, 
that  to  have  a  thorough  Senfe  of  it,  and  yet 
not  to  remonftrate,  nor  earneftly  precaution 
againft  it,  were  fure  as  criminal  as  not  friendly 
to  warn  a  precipitate  or  blind  Perfon  of  a 
dangerous  Precipice  or  Pit.  Yet,  alas !  how 
unconcerned  are  the  greateft  Part  of  Mankind 
at  this  mofl  enormous  Ruin  of  Multitudes,  in 
many  Nations  of  the  World.  Thus,  in  Rujfia , 
a  vaft  Revenue  is  raifed  from  diftilled  fpirituous 
Liquors,  and  a  proportionably  immenfe  Mul¬ 
titude  of  People  are  deftroyed  thereby. 

507.  As  this  greatly  interefting  Affair  re¬ 
quires  the  exerting  the  utrnoft  Efforts  to  roufe 
the  Attention  of  Mankind  to  the  ferious  Con- 
fideration  of  it,  I  fhall  here  add  an  Extrad 
from  a  printed  Addrefs  to  an  eminent  Perfon, 
upon  an  important  Subject,  viz.  fc  Aik  thofe 
<c  in  Stations  of  Power  and  Truft,  afk  them 
“  if  they  can  look  with  Indifference  upon 
<c  their  poor  diftraded  Countrymen,  who  are 
<c  poifoning  and  deftroying  themfelves  ?  In 

Trials  for  Life,  what  Diligence  is  not  ufed 
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C€  to  find  the  Truth,  on  occafion  of  the  Lofs 

^  N 

<e  of  one  Subjedt  ?  What  Care  will  not  a 
ce  faithful  Phyfician  beftow  for  the  Preferva- 
<£  tion  of  one  Life?  How  did  the  wife  Ro- 
€C  mans  honour  him  who  faved  the  Life  of 
cc  one  Roman  Citizen  ?  But  in  the  prefent 
<c  Cafe,  it  is  not  one,  nor  one  hundred,  nor 
*c  one  thoufand,  but  many  thoufands  of  Lives, 

■ c  probably  not  lefs  than  a  Million,  that  perifh 
€C  yearly  over  the  World,  by  this  worft  of 
€t  Pefts.™  How  then  dare  the  Governors  of 
the  Nations  be  filent  or  unconcern’d  in  a 
Caufe  in.  which  Humanity,  Virtue,  the 
*c  Profperity  of  Mankind,  and  Religion,  are 
*c  fo  deeply  concerned  ?  for  whatever  tends 
?c  net  only  to  the  weakening  the  Faculties, 
*c  enervating  the  Bodies,  and  of  courfe,  di- 
<c  minifhing  the  Induftry  of  Labourers  and 
Artificers  of  both  Sexes,  but  alfo  to  the  pre- 
ii  venting  the  Birth  of  thoufands,  deftroying 
<£  many  Infants,  to  the  greatly  debafing  the 
u  Breed  of  Man,  and  fhortening  the  Lives  of 
*c  Multitudes.  Whatever  produces  Effects 
<c  of  thefe  Kinds,  mud  bring  irretrievable  and 
**  final  Ruin  on  thofe  unhappy  Nations  where 
®4  this  deftrudtive  Pefl  rages.  Ought  not 
*e  then  a  Stop  to  be  put  to  this  dreadful  Ca- 
^  Jarnity,  before  it  be  too  late,  by  any  Means, 

“  and 
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a  and  upon  any  "Terms  what/oevery  in  thofe 
<c  Nations  where  they  mean  to  keep  up  any 
c£  Face  of  Government?  Nor  can  there  be 
H  any  Inconvenience  like  to  arife  from  the 
Cc  Redrefs  of  the  Grievance,  that  deferves  to 

1 

u  be  named  with  thofe  Evils  which  muft  be 
the  undoubted  Conferences  of  its  Con- 
u  tinuance,’* 

508.  If  all  thefe  weighty  Reafons  will  not 
roufe  a  carelefs  World  into  a  Senfe  of  Self- 
prefervation,  enough  to  put  Men  upon  avoid¬ 
ing  fo  certain  and  terrible  a  Deftruftion,  they 
are  then  furely  under  a  ftrong  Delufion  and 
Infatuation,  and  confequently  abandoned  to 
Suffer  the  fevere  Punifhment,  of  reaping  the 
unhappy  Fruits  of  their  own  perverfe  Ways. 
The  calamitous  Urgency  of  the  Cafe  abfo-* 
lutely  requires  the  moil  pathetical  Expoftu- 
lations,  to  roufe  the  Attention  and  Indigna¬ 
tion  of  Mankind  againft  this  greateft  of  alj 
Plagues  that  ever  befel  unhappy  Man  ;  it 
being  both  our  Sin,  and  the  fevered:  of  Pu¬ 
nishments,  which  Mankind  have  moft  fenfe^ 
lefly  inflified  on  themfelves. 

509.  A  very  eminent  Phyfician,  of  great 
Knowledge  and  Experience,  has  given  the  fol- 
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lowing  Directions,  for  the  Benefit  of  thofe 
who  have  Wifdom  and  Virtue  enough  left 
to  abandon  the  odious  and  pernicious  Practice 
of  drinking  diftilled  fpirituous  Liquors,  viz. 

\ 

510.  cc  One  of  the  beft  Ways  of  leaving 
€C  off  the  bad  habit  of  drinking  Drams  is,  by 
cC  degrees  to  mix  Water  with  the  Drams,  to 
<c  leffen  the  Quantity  of  the  Dram  every 
cc  Day,  and  keep  to  the  fame  Quantity  of 
££  Water,  till  in  about  the  courfe  of  a  Week, 

i  ■  •  <  v 

<c  nothing  of  the  Dram-kind  be  ufed  along 

■* 

u  with  the  Water.  By  this  means  the  Per- 
cf  fon  will  fuffer  no  Inconvenience,  but  reap 
great  Benefit  upon  leaving  off  Drams  $  as 
has  been  tried  by  many. 

1.  C€  If  any  Gnawing  be  left  in  the  Sto- 
€c  mach  upon  lea  vino;  off  Drams,  a  little  hot 
€£  Broth  is  a  very  good  Remedy. 

512.  “The  Appetite  always  increafes  in 

ec  a  few  Days  after  leaving  off  Drams,  unlefs 

;  / 

<£  by  the  too  long  Continuance  of  them,  the 

Tpne  of  the  Stomach  is  deftroved. 

*-■  * 

513.  <c  In  which  melancholy  State,  the  befl 
ft  Remedy,  next  to  the  Bath  Water,  is  the 

«■  ''■«  •»  ■  4  '  .  _  m 
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*c  following,  viz.  Take  an  Ounce  of  Elixir 
<c  Proprietatis ,  three  Drams  of  Elixir  of  Vi- 
cc  ifr/W,  and  one  Dram  of  Minfich? s  Elixir  of 
■ c  /Sto/ ;  mix  thefe  together,  and  let  the  un- 
cc  happy  Sufferer  take  a  Tea-fpoonful  in  a 
<c  fmall  Wine-glafs,  full  of  White- wine,  if 
cc  that  can  be  afforded,  or  elfe  Wormwood  Aley 
<c  or  a  Cup  of  Cardans  or  Camomile  Tea, 
every  Morning  faffing,  and  every  Evening.5" 

i  .  y  ‘  '  -■  \ 

'  I  ~  * 

514.  I  shall  here  add  a  Panegyrick  on 
Temperance,  from  Dr.  Short's  Hijlory  of  Mi¬ 
neral  Waters ,  Page  9.  a  Panegyrick:  worthy 
to  be  recorded  in  every  one’s  Memory,  viz. 
“  O  Temperance!  thou  Support  and  Atten- 
<£  dant  of  other  Virtues !  thou  Preferver  and 

tc  Reflorer  of  Health,  and  Protradfor  of  Life ! 

' 

<c  thou  Maintainer  of  the  Dignity  of  rational 
cc  Beings  from  the  wretched,  inhuman  Sla- 
very  of  Senfuality,  Tafte,  Cuftom,  and  Ex- 
cc  ample !  thou  Brightener  of  the  Under- 
C6  {landing  and  Memory  !  thou  Sweetener  of 
<£  Life  and  all  its  Comforts !  thou  Companion 
££  of  Reafon,  and  Guard  of  the  Paffions ! 
u  thou  bountiful  Rewarder  of  thy  Admirers 
cc  and  Followers !  How  do  thine  Excellencies 
“  extort  the  unwilling  Commendations  of 
f  thine  Enemies !  And  with  what  rapturous 

“  Pleafure 
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“  Pleafure  can  thy  Friends  raife  up  a  Panegy^ 
^  rick  in  thy  Praife  !” 

515,  Ventilators  will  probably  be  of 
good  Service  for  preferving  Herring-nets  in 
ft  or  my  Weather,  when  they  are  obliged  to 
flow  the  wet  Nets  in  Heaps  in  the  Ship,  which 
caufes  them  to  decay  much :  Which  Incon¬ 
venience  may,  in  a  good  meafure,  be  pre¬ 
vented  by  blowing  feveral  Times  in  a  Day, 
frefli  Air  up  through  them,  through  very 
fmall  Air-trunks  placed  on  the  Floor,  at  three 
or  four  Feet  didance,  with  their  four  Seams 
opened  about  a  Quarter  of  an  Inch  the  frefh 
Air  to  be  blown  in  by  a  fmall  Ventilator, 
about  the  Size  of  that  Fig,  6 . 

516.  And  in  the  fame  manner  the  Nets 
may  mod  effectually  be  preferved  much  the 
longer  from  decaying  in  the  Store-houfes,  by 
fuch  large  double  Ventilators  as  are  in  New¬ 
gate,  worked  by  a  Wind-mill.  And  as  they 
may  be  laid  of  any  Depth  on  the  Air-trunks, 
on  the  Floor,  much  lefs  Expence  of  Store- 
houfe-room  will  do.  Perhaps  it  may  be  ad- 
vifeable  to  have  Layers  of  Hurdles,  or  fmall 
Faggots,  every  three  or  four  Feet,  among  the 
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Layers  of  Nets,  to  give  a  free  Pafiage  for  the 
,  Air  upwards.  '  -  '  , 

517.  There  is  a  common  Fault  in  moft 
Pigeon-houfes,  viz.  that  the  frefh  Air  is  ad¬ 
mitted  to  enter  only  at  the  upper  Part  of  the 
Roof;  by  which  means  the  foul,  foetid  Va- 

I  pours  of  a  great  Quantity  of  Dung,  and  the 
perfpiring  Matter  from  great  Numbers  of 
them,  being  too  clofe  confined,  putrifies  and 
incommodes  both  the  Hatching  and  Thriving 
of  Pigeons.  Monf.  de  Reaumeur  obferves,  irt 
his  Treatife  on  hatching  of  common  Hen- 
eggs,  that  if  the  foul  Wreak  of  the  Dung,  by 
the  Warmth  of  which  they  were  to  be  hatched, 
came  at  the  Eggs,  then  they  would  not  hatch. 
Now  this  Inconvenience  may  be  prevented  by 
making  Holes  in  the  Side- walls,  at  inch  a 
Height,  that  Men  or  Cattle  going  by  fhall  not 
fright  them  ;  or  by  Holes  in  the  Walls  Cant¬ 
ing  upwards,  or  a  Board  within,  at.  a  final! 
Pittance  oppofite  to  the  Hole. 

518.  Dr.  Langrifh,  of  Winchefter ,  ufed 

this  Method  to  a  new-built  Pigeon-  houfe  at 
Petersfield ;  where  Pigeons  did  not  breed  till 
Air-holes  were  made  in  the  Side-walls:  And 
I  have  known  feveral  Inftances  of  Pigeon- 

houfes, 


1 
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houfes,  where  they  have  bred  more,  and 
have  thrived  the  better  for  having  frefh  Air 
admitted  through  the  Walls.  Nor  need  any 
be  apprehenfive  left  by  this  means,  the  Pigeons 
fhould  be  expofed  to  too  much  cold :  It  is 
well  known  that  tame  Pigeons  thrive  very 
well  in  their  Nefts  on  the  Outfide  of  Houfes, 
where  they  are  expofed  to  much  greater  De¬ 
grees  of  Cold,  and  inclement  Air. 

* 

519.  In  order  to  preferve  great  Quantities 
of  Corn  in  large  Granaries,  it  may  very  com¬ 
mon  iouily  be  done  in  the  following  Manner, 
viz.  by  fixing  large  double  Ventilators,  laid 
on  each  other,  at  the  Middle  and  near  the 
Top  of  the  Granary,  that  they  may  be  worked 
by  a  Wind-mill  fixed  on  the  Roof  of  the 
Granary :  But  a  Water-mill  will  be  much 
better,  hecaufe  it  will  work  the  Ventilators 
more  conftantly,  The  Air  to  be  conveyed 
from  thp  Ventilators  through  a  large  Trunk 
or  Trunks,  reaching  down  through  the  feveral 
Floors  to  the  Bottom  of  the  Granary,  with 
branching  Trunks  to  each  Floor,  to  convey 
the  Air  into  a  large  Trunk  along  the  adjoin¬ 
ing  Crofs-walis ;  from  which  Trunks  feveral 
Idler  Trunks,  about  four  Inches  wide,  are  to 
branch  off,  at  the  Difiance  of  three  or  four 

Feet 
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Feet  from  each  other,  which  are  to  reach  the 
whole  Length  of  the  Granary,  and  are  to  have 
their  farther  Ends  clofed;  Seams  of  one-tenth 
or  one-twelfth  of  an  Inch,  are  to  be  left  open 
at  the  four  Joinings  of  the  Boards,  where 
they  are  nailed  together,  for  the  Air  to  pafs 
through  among  the  Corn,  putting  frnall  Slices 
of  Wood  in,  or  old  Sole-leather,  at  proper 
Diftances,  to  keep  the  Seams  open.  The 
Trunks  which  are  next  to  the  Side-walls  ought 
to  be  fomething  nearer  to  the  Walls  than  they 
are  to  the  next  adjoining  Trunks,  that  the 
Corn  next  the  Walls  may  have  its  due  Pro¬ 
portion  of  Ventilation,  But  if  the  Corn  does 
not  lay  againft  the  Side-walls,  then  only  one, 
or  very  few  of  thofe  fmaller  Trunks  will  fuf- 
fice,  more  or  lefs,  in  proportion  to  the  Breadth 
of  the  Granary ;  and  they  may  in  this  Cafe 
be  the  more  diftant  from  each  other.  Mr. 
Yeoman  has  by  Experience  found  this  a  good 
Method  to  preferve  Corn, 

520.  And  as  all  the  fmall  Trunks  of  a 
Granary  will  not  probably  be  covered  with 
Corn  at  once,  fo  it  will  be  proper  to  have 
Hiding  Shutters  to  each  of  thefe  lefler  Trunks, 
where  they  branch  off  from  the  larger  Trunk, 
in  order  to  flop  the  Paffage  of  the  Air  through 

the 
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the  Trunks  which  are  not  cover'd  with  Corn  % 
or  in  cafe  all  are  cover’d  with  Corn,  to  venti¬ 
late  the  more  brifkly  one  Part  of  the  Granary 
which  may  want  it  more  than  the  other ;  in 
order  to  which,  it  will  be  requifite  to  have 
long  Rods,  reaching  to  the  Sides  or  above 
the  Corn,  fixed  to  the  Aiding  Shutters, 

*  ,  j  ^  “'Li'*  .n  s  -jt  • 

52 1 »  Tkere  rnuft  be  woodon  Shutter! 
hung  on  Hinges  at  their  upper  Part,  fo  as  to 
fhut  clofe  of  themfelves ;  thefe  muft  be  fixed 
to  the  Openings  in  the  Walls  of  the  Granary, 
on  their  Outfide:  By  this  means  they  will 
readily  open,  to  give  a  free  Paflage  for  the 
ventilating  Air  which  afcends  through  the 
Corn,  to*  pals  off,  but  will  inftantly  {hut 
when  the  Ventilation  ceafes,  and  thereby  pre¬ 
vent  any  Dampnefs  of  the  external  Air  from 
entering:  For  which  Reafon  the  Ventilation 
ought  to  be  only  in  the  middle  of  dry  Days, 
unlefs  the  Corn,  when  firft  put  in,  is  cold  and 
damp. 

522.  I  laid  a  long  Trunk  on  a  Barn-floor, 
about  five  Inches  wide  in  the  Clear  within  $ 
the  four  Seams  were  about  one-tenth  Inch 
wide,  for  the  Air  to  pafs  through  the  whole 
Length,  the  further  End  being  clofed  •>  a 

,  large 
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large  Heap  of  Corn  was  laid  on  it,  through  all 
Parts  of  which  the  Air  from  the  fmall  Venti¬ 
lators,  (Fig.  6.)  paffed  freely;  as  was  evident 
by  the  Motion  of  a  light-fpread  Handkerchief 
laid  on  any  Part  of  it.  This  feems,  therefore, 
to  be  a  commodious  and  cheap  Method  to 
ventilate  Corn  in  large  Granaries,  viz.  by 
laying  fuch  a  Trunk  on  the  middle  of  the 
Floor,  the  whole  Length  of  the  Granary; 
and  if  the  Granary  is  very  long,  it  will  be 
well  to  have  the  Air  from  the  Ventilators 
enter  the  Trunk  at  its  Middle;  by  which 
means  either  the  whole  Granary,  or  but' 
one-half  of  it,  may  be  ventilated  at  a  time. 
But  in  this  Method  of  ventilating  with  one 

!  Trunk,  the  Corn  mufl:  not  lay  againft  the  Side- 
walls,  which  would  prevent  the  free  Paffage 
of  the  Air  lide-ways.  But  if  in  Granaries 
;  already  built,  at  a  little  Diftance  from  the  Side- 
;  walls,  a  lattife  upright  Fence,  about  five  Feet 
I .  high,  is  fixed  ;  this  Fence  to  be  lined  with 
I  loofe  wove  Hair-cloth,  for  the  Air  to  pafs 
through  ;  then  very  great  Quantities  of  Corn 
heaped  high,  may  by  this  means  be  well  ven- 
I  tilated :  And  the  Floors  may  be  effectually 
fupported  from  being  broke  down,  by  the 
I  Support  of  upright  Pofts ;  but  boarded  Ground- 
i  floors  will  be  befl,  where  great  Depths  and 

Quan- 
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Quantities  of  Corn  may  thus  be  preferved 
good,  with  little  Expence  in  the  Building  of 
Granaries,  viz.  by  building  them  with  the 
Side- walls  only  about  twelve  Feet  high.  4,  4, 
Fig.  23.  6.  6.  the  Rafters  of  the  Roof,  with  a 
boarded  Ground-floor  to  lay  the  Corn  on.  8.8.8. 
With  upright  lattife  Fences  b.  a.  d.  e,  five  Feet 
high.  The  Fenced,  e,  to  be  three  Feet  diftant 
from  the  Wall  z,  for  Room  for  Men  to  walk 
to  and  fro  :  But  the  Fence  b.a.  to  be  only  four 
Inches  diftant  from  the  oppofite  Wall  x* 
Thefe  Fences  to  be  lined  within  fide  with 
Hair-cloth,  for  the  ventilating  Air  to  pafs 
through  fide-ways  as  well  as  upward,  from 
the  Air- trunk  o,  which  lays  at  the  Bottom 
of  the  Corn  a.  e.  c,  the  whole  Length  of  the 
Granary  :  This  Trunk  to  be  eight  Inches 
wide  in  the  Clear  within,  with  both  Ends 
clofed.  The  four  Seams  of  the  Trunk  i.i.i.r. 
to  be  open  one-tenth  Inch  diameter,  and  to  be 
fixed  fb  by  means  of  thin  Slips  of  Wood,  or 
of  Sole- leather,  about  a  Foot  diftant  from  each 
other. 

^23.  The  lattife  Fences  to  be  retained 
from  fwerving  outward,  by  the  Force  of  the 
Corn,  by  a  flender  Crofs  brace  b.  d,  with  a 
Dove-tail-faftening  at  each  End  :  And  the 
9  whole 


/ 
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whole  to  be  fixed  from  fwerving  fide-ways, 
by  the  reclining  Braces  3  3. 

524*  Now,  fuppofing  the  Diftance  of  the 
latice  Fences  from  each  other  to  be  16  Feet, 
then  there  will  be  eight  Feet  Breadth  of  Com 
on  each  Side  of  the  Air-trank  0  :  And  when 
the  Space  between  the  Fences  is  not  only 
filled  with  Corn,  but  alfo  heaped  up  to  c,  then 
the  Depth  of  the  Corn  from  c  to  the  Bottom 
will  be  eight  Feet.  And  it  will  be  well  to  bring 
the  Diftances  of  the  Sides  and  Top  of  the 
Corn  to  be  thus  nearly  equal,  from  the  Air- 
trunk  0 ;  that  the  ventilating  Air,  meeting  with 
equal  Refiftance  from  equal  Quantities  of 
Corn,  may  thereby  be  the  more  equably  dif- 
fufed  through  all  Parts  of  the  Corn  ;  the  In- 
terllices  among  Wheat,  for  the  Air  to  pafs 
through,  being  one-feventh  of  the  Space  that 
the  Corn  fills  up. 

525.  When  the  Corn  is  firft  put  in,  let  k 
be  heaped  up  as  high  as  may  be  upon  the 
Air- trunk  o\  and  the  fame  to  be  obferved  in 
taking  away  the  Corn  from  the  Sides,  leaving 
the  Air-trunk  covered  to  the  laft. 


a 


526. 
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526.  When  only  a  Part  of  the  Trunk  Is 
cover’d  with  Corn,  it  will  be  well  to  have  a 
Hiding  Shutter,  to  Hop  the  Air  from  paffing 

on  to  the  uncovered  Part  of  the  Trunk. 

•  *  .  .  ■ «, 

527.  And  when  the  Part  of  the  Trunk  is 
uncovered  towards  the  End  at  which  the  Air 
enters,  then  the  open  Seams  of  that  Part  ought 
to  be  clofed  on  the  Outfide,  with  long  fmooth 
Laths,  about  half  an  Inch  thick,  and  an  Inch 
and  half  broad  $  to  be  retained  in  their  Place 
by  fmall  Iron  Hooks,  or  rather  with  fmall 
Pieces  of  Wood,  with  Notches  or  Grooves 
in  them, 

528.  Two  Pair  of  double  Ventilators,  with 
Midriffs  ten  Feet  long,  and  four  and  half  Feet 
broad,  to  be  laid  on  each  other,  on  two 
Beams,  in  the  Middle  of  a  Granary  100  Feet 
long,  if  they  are  worked  by  a  Wind-mill  fixed 
on  the  Granary :  But  if  they  are  worked  by 
Water,  which  is  much  the  be  ft  Way,  then 
the  Air  may  be  conveyed  through  a  fubterra- 
neous  Trunk  a  Foot  within,  from  the  Venti¬ 
lators  to  the  Middle  of  the  long  Air*trunk  0, 
under  the  Corn. 
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529.  There  mu  ft  be  wooden  Shutters  to 
cover  on  the  Outfide,  the  Holes  in  the  Side- 
walls  of  the  Granary  hung  on  Hinges  at  their 
upper  Part,  fo  as  to  clofe  down  of  themfelves  : 
By  this  means  they  will  readily  open  to  give 
a  free  PalTage  for  the  ventilating  Air,  which 
afeends  through  the  Corn,  to  pafs  off;  but 
will  inftantly  fhut  when  the  Ventilation 
ceafes,  and  thereby  prevent  any  Dampnefs 
from  the  external  Air  from  entering  :  For 
which  Reafon  the  Ventilation  ought  to  be 
principally  in  the  middle  of  dry  Days,  unlefs 
the  Corn  when  firft  put  in,  is  cold  and  damp, 
fo  as  to  be  in  danger  of  heating  and  growing 
mufty. 

530.  Mons.  du  Hamel  mentions,  in  his 
Book  on  this  Subjedt,  that  the  moft  frequent 
Ventilation  is  requifite  at  firft ;  but  that  after 
fome  time  a  little  Ventilation  will  fuffice. 


0 


ill 

I 

ill 

\ 
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531.  By  this  means  he  preferved  a  Heap 
of  Wheat,  fweet  and  free  from  Weevels  and 
Infedts,  for  feven Years,  without  turning  it: 
For  the  Eggs  of  Infedts  are  obferved  to  be 
hatched  principally  when  the  Corn  heats  $ 
which  heating  is  effectually  prevented  by 
Ventilation. 


Q  2  532, 
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532.  About  8000  Bufhels  of  Corn  may 
thus  be  preferved,  in  a  Granary  100  Feet 
long,  between  latice  Fences  five  Feet  high, 
and  16  Feet  diflant  from  each  other;  and  this 
without  building  a  large  Granary;  and  much 
more  Corn  may  be  thus  preferved  in  a  Grana¬ 
ry  a  little  wider,  and  with  latice  Fences,  more 
than  five  Feet  high. 

533.  In  order  to  preferveCorn  from  being 
eaten  by  Rats  and  Mice,  it  may  be  well  to 
nail,  on  the  upper  Rail  of  the  latice  Fences, 
Hoping  Boards  coving  over  to  prevent  their 
getting  up.  It  is  faid  that  Rats  and  Mice  will 
not  gnaw  Holes  through  Hair-cloth ;  but  if 
they  do,  then  it  will  be  well  to  put  Brafs  or 
Iron  Wire- work  between  the  Hair- cloth  and 
the  latice  Fence. 

534.  In  Ships  Corn  may  be  ventilated,  by 
laying  thin  Hurdles,  or  Reeds,  to  the  Sides 
of  the  Ships,  cover’d  with  Mats,  for  the  ven¬ 
tilating  Air  to  pafs  through.  And  in  the 
fame  Manner  Corn  may  be  ventilated  in 
Bins. 

535.  And  in  the  Cafe  of  very  cold,  damp,, 
mufty,  or  walked  fmutty  Wheat,  there  may 

be 
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be  a  proper  large  Bin,  in  an  Apartment  to  lay 
it  in,  where  it  may  have  a  great  Force  of 
ventilating  Air  given  it. 

536.  In  leffer  Granaries,  where  the  Ven¬ 
tilators  mud  be  worked  by  Hand,  if  thefe 
Granaries  dand  on  Staddles,  fo  as  to  have  their 
lowed:  Floor  at  feme  didance  from  the  Ground, 
the  Ventilators  may  be  fixed  under  the  lowed 
Floor,  between  the  Staddles,  fo  as  to  be 
worked  by  Men  danding  on  the  Ground,  on 

the  Outfide  of  the  Granary,  or  within  it, 

\ 

537.  In  Granaries  full  of  large  Bins,  the 
Corn  may  be  ventilated  either  by  applying  the 
fmall  moveable  Ventilator,  Fig.  6.  but  a  Size 
larger  than  thofe,  to  each  Bin  5  or  by  one  Pair 
of  double  Ventilators,  Fig.  2.  fo  placed  as  to 
blow  Air  through  an  Air-trunk  fixed  in  the 
Front  of  the  Bins,  whence  Air  may  be  con¬ 
veyed  to  any  one,  or  feveral  of  the  Bins  at 
once,  through  Side-holes  communicating  with 
the  leffer  Air-channels  of  each  Bin  3  which 
Holes  are  to  be  opened  or  £hut  with  Sliders, 
as  Occafion  requires. 

538.  Corn  may  thus  be  kept  fvveet  and 
dry,  with  little  Expence  of  Ventilation,  and 

Q  3  that 
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that  chiefly  at  the  firft  laying  the  Corn  in.  I 
believe  it  will  be  beft  to  ventilate  when  it  firft 
begins  to  fweat  a  little,  becaufe  the  Moifture 
being  then  afloat  in  the  Air  among  the  Corn, 
and  on  the  Surface  of  the  Grains,  it  will  be 
carried  off  with  lefs  Ventilation :  And  when 
this  has  thus  been  repeated  a  few  Times,  the 
Corn  will  effe&ually  be  freed  from  the  greateft 
Part  of  the  Moifture,  which  would  indanger 
the  Spoiling  of  it,  or  the  Breeding  of  Weevejs, 
which  is  much  promoted  by  the  Heating  of 
Corn.  And  when  it  is  by  this  means  become 
compleally  dry,  it  has  been  found  by  Expe¬ 
rience,  that  very  little  Ventilation  will  after¬ 
wards  be  required ;  efpecially  if  in  this  dry 
State  the  Windows  and  all  Inlets  of  Air  be 
kept  clofe  fhut,  in  order  to  prevent  the  En¬ 
trance  of  the  Air  in  a  damp  State :  But  in  a 
very  dry  State  of  the  Air,  it  may  be  well  to 
open  them  fometimes  in  the  middle  of  the 
Day  3  for  a  frefh  dry  Air  is  better  than  a  dry, 
long  confined  Air.  Ventilation  will  be  more 
requifite  to  keep  Com  and  Bread  fweet  in  a 

hot  damp  Climate,  than  in  a  cold  damp  Cli- 

* 

mate,  viz,  becaufe  Heat  promotes  Futre-* 
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539.  It  is  matter  of  great  Confequence  to 
keep  Corn  fweet  and  dry,  not  only  for  the 
fake  of  the  Value  of  the  Corn,  but  more  efpe- 
cially  for  the  fake  of  thofe  who  are  to  eat  it : 
For  Dr.  Pringle  obferves,  that  mouldy,  pu¬ 
trefied  Grain,  is  apt  to  produce  malignant  Fe¬ 
vers  :  And  that  Corn  kept  in  a  damp  Grana^ 
ry,  is  apt  to  produce  a  Dyfentery  in  the  Poor, 
who  live  chiefly  upon  it. 

540.  All  Kinds  of  Corn,  Seeds,  or  whole 
Oatmeal,  may  thus  be  kept  fweet  by  Ventila¬ 
tion:  And  probably  alfo  Coarfe-ground- oat¬ 
meal  ;  for  I  have  found  the  Air  pafs  upwards 
through  about  fix  Inches  Depth  of  fine 
Ground-oatmeal,  and  that  in  a  fmall  Degree 
when  it  was  prefled  down.  But  I  know  not 
whether  it  will  go  through  a  great  Depth  of 
fine  Ground-oatmeal,  where  it  will  be  prefled 
down  by  its  great  Quantity.  It  may  probably 
be  a  good  Method  to  prepare  Oatmeal  to  be 
laid  up  in  Quantities  in  large  Store-bins  by 
firfl:  ventilating  it  in  a  Bin,  with  a  falfe  Bot¬ 
tom  of  proper  thin-wove  Canvas ;  laying  it 
there  of  fuch  a  Depth  only,  as  fhall  be  found 
by  Experience  proper  for  Air  to  pafs  up  freely 
through  it.  The  Air  will  not  pafs  through 
Wheat-meal,  notwithftanding  it  takes  up 

Q.+  much 
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much  more  Room  when  ground  than  un¬ 
ground.  Air  paffes  freely  through  ground 
Malt, 

541.  In  order  the  better  to  judge  when 
the  Air  is  in  a  damp  or  a  dry  State,  it  maybe 
well  to  have  a  Cord  with  a  long  Rod  fixed 
like  a  Lever  in  a  proper  Manner  3  by  the 
rifing  and  falling  of  one  End  of  which  the 
State  of  the  Air  may  be  pretty  well  known. 
Great  Care  muft  be  taken  not  to  ventilate  dry 
Corn  in  a  damp  State  of  the  Air  5  but  damp 
Corn  muft  be  ventilated  in  a  damp  Air.  By 
Ventilation  Corn  may  be  made  fitter  for  Ufe 
fooner  after  Harveft^  than  it  would  otherwife 
be.  Corn  may  be  moft  commodioufly  and 
effectually  ventilated  in  Ships,  by  laying  two 
or  three  Trunks  on  the  falfe  Floor  of  the 
Ship ;  which  is  made  in  feme  Corn-fhips  to 
preferve  Corn  from  the  Bilge- water :  The 
further  Ends  of  the  Trunks  to  be  clofed  ;  But 
all  their  four  Seams  to  be  opened  about  one- 
tenth  or  one-twelfth  of  an  Inch,  for  the  Air 
to  pafs  through  among  the  Corn.  This  will 
be  much  the  belt  Method  to  ventilate  Corn 

5  1  ■  i  ■*  •  * 

in  Ships,  by  laying  it  thus  on  a  Floor  of 

Boards. 


5  4 
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542.  But  when  it  lays  loofe  on  Faggots 
covered  with  Mats,  it  may  be  done  by  placing 
two  or  three  long  Trunks,  about  fix  or  eight 
Inches  wide,  among  the  Corn  -y  about  one- 
third  of  the  whole  Depth  of  the  Corn  from 
the  Bottom  of  it:  The  Trunks  to  be  about 
the  Width  of  the  Well  diftant  from  each 
other.  The  Ventilators  to  be  fixed  on  the 
lower  Deck,  at  the  Fore-part  of  the  Ship ; 
whence  the  Air  is  to  be  conveyed  by  two 
Trunks  to  the  above-mentioned  long  Trunks. 
Thefe  two  (horter  Trunks  mull:  have  their 
Seams  clofed,  and  alfo  a  iliort  Joint  of 
Leather,  that  they  may  the  better  comply 
with  the  Sinking  of  the  long  Trunks,  occa¬ 
sioned  by  the  Weight  of  the  Corn. 

543.  When  Corn  is  carried  in  Bags,  if 
the  hot,  frowzy  Air  is  frequently  drawn  out 
of  the  Hold,  the  Corn  will  doubtlefs  keep 
much  the  better  for  it,  efpecially  if  the  Bags 
have  fmall  Brufh-wood-fticks  laid  between 
them,  fo  as  to  prevent  their  touching  one 
another,  and  thereby  leaving  Vacancies, 
though  very  narrow,  for  the  Air  to  pafs  freely 
between  them,  when  the  Ventilators  are  draw¬ 
ing  it  off.  By  this  means  the  Corn  in  each  Sack 
yvould  be  kept  in  a  manner  almofl;  as  well,  as 

if 
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if  each  Sack  'flood  fingle  in  a  Room.  Ex¬ 
perience  will  doubtlefs  give  Hints  for  further 
Improvements  in  thefe  Things. 

544.  Now,  fuppofe  there  be  1000  Quar¬ 
ters  of  Wheat  in  a  Ship  ;  iince  every  five 
Quarters,  or  40  Bufhels,  take  up  fifty  and 
half  cubick  Feet,  then  1000  Quarters  will 
take  up  252.5  Tuns  of  Stowage  ;  one-feventh 
Part  of  which,  viz.  34.6  Tuns,  being  Va¬ 
cancy  for  Air  among  the  Wheat,  a  Quantity 
of  Air  equal  to  that,  will  be  drove  through 
the  Wheat  in  much  lefs  than  two  Minutes 
Ventilation,  by  a  Pair  of  Ventilators,  whofe 
Midriffs  are  each  feven  Feet  long,  and  three 
Feet  wide.  The  Vacancy  for  Air  among 
Oats,  is  about  one-third  of  the  Space  that  any 
Quantity  of  them  take  up  :  And  among  Peas 
and  Beans  it  is  very  large  $  fo  that  any  kind 

•  of  Corn  may  thus  moft  eafily  be  kept 
fweet. 

545.  Now,  in  order  to  prove  whether  all 
the  Corn  in  a  Ship  or  Granary  is  ventilated, 
take  a  Calk  with  only  one  Bottom,  and  fet  it 
upfide-down,  on  any  Part  of  the  Corn  ;  if  a 
lighted  Candle  be  held  to  a  Tap-hole  in  its 
Side,  the  Motion  of  the  Flame  will  fhevv  the 

Force 
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Force  of  the  Air  which  pafies  through  the 
Corn  by  Ventilation.  Though  Ventilation  of 
Corn  in  Ships  will  always  be  ufeful,  in  order 
to  keep  it  fweet,  and  the  freer  from  Weevels, 
yet  it  will  be  moft  lerviceable  in  time  of  War, 
when  they  often  wait  long  for  Convoys. 

546.  Q u.  May  it  not  be  advifeable  to  de- 
flroy  all  the  Rats  and  Weevels  in  aCorn-ftfip, 
by  ftrong  Fumigation  with  burning  Brim- 
ftone,  laid  in  Bafins  made  in  the  Ballaft,  be«* 
fore  the  Ship  is  loaded  with  Corn :  And  if 
while  the  Ship  is  loading  with  Corn,  a  little 
Brimftone  is  burnt  from  time  to  time,  as  it 
is  filling,  this  will  be  a  probable  Means  to 
prevent  the  Breeding  of  Weevels,  and  will 
give  no  ill  Tafte  to  the  Corn, 

1  -r  *  •  . 

/ 

547.  I  am  told  by  an  experienced  Perfon, 
that  Ventilators  would  probably  be  very  fer* 
yiceable  in  the  Cod-fifh  Ships,  where  they 
lofe  much  Fifh  by  the  Clofenefs  of  the  Hold, 
ijotwithftanding  they  are  continually  moving 
the  Fiffi  to  and  fro. 

548.  Sir  John  Philips,  of  P  iff  on  Caftle , 
in  Pembrokejhire ,  informed  me,  that  in  the 
year  J750,  fome  Ships  laden  with  Cheefe, 

3  being 
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being  Wind-bound  for  fome  Months  at  Mil- 
ford-haven,  the  Cheefe  were  much  damaged 
by  the  great  Heat  of  the  Hold,  except  in  one 
Ship,  which  had  Ventilators,  which  preferved 
them  well. 

549.  I  shall  here  infert  a  fhort  Account 
of  feveral  curious  Experiments  and  Obferva- 
tions,  from  Monf.  du  Hamel  de  Monceaus 
Treatife  on  preferving  of  Corn,  which  he  lent 
me,  viz, 

550.  He  obferves,  that  Wheat  is  the  moft 
difficult  of  all  Grains  to  preferve ;  that  which 
is  cold  and  damp  having  one-eighth  Part  of 
Moifture  in  it:  That  they  are  obliged  to  have 
large  Granaries  to  preferve  fmall  Quantities 
of  Wheat,  becaufe  it  can  lay  but  1 8  Inches 
deep :  And  the  Corn  of  a  wet  Harveft  muft 
be  turned  every  third  or  fourth  Day;  and  yet 
be  fubjedt  to  be  deftroyed  by  We'evels  and 
other  Infe&s.  Whereas  in  the  way  of  Venti¬ 
lation,  it  may  be  laid  in  Heaps  of  a  great 
Depth  ;  and  the  more  fo  the  drier  it  is. 

551.  I  believe  that  fubterraneous  Grana¬ 
ries,  lined  with  Lead  to  preferve  from  damp, 
might  be  made  at  a  cheap  Rate,  confidering 

3  ■  *  the 
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the  vaft  Quantity  of  Com  they  would  contain, 
and  their  very  little  want  of  repairing  many 
Years :  They  might  molt  eafily  be  ventilated 
when  needful,  by  fmall  Air-trunks  laid  at  a 
due  Diftance  at  the  Bottom  of  thefe  Grana- 

I 

ries ;  where  the  Corn  would  be  fecure  from 
Mice  and  all  Kinds  of  Infe&s. 

552.  Mons.  Dubamel  put  94  cubick  Feet, 
or  75  Bulhels  of  well-cleaned  Wheat,  into  a 
Box  of  Oak,  which  was  the  Cube  of  five  Feet, 
with  a  falfe  Bottom  to  it,  when  it  was  venti- 
lated  with  Ventilators  worked  by  the  Hand, 
for  the  firft  three  Months  eight  Hours  every 
fifteenth  Day  ;  the  reft  of  that  Year,  and  the 
following  Year  17445  it  was  ventilated  but 
once  a  Month.  In  the  Year  1745  and  1746, 
it  was  ventilated  but  half  a  Day  every  Month ; 
and  afterwards  only  every  two  or  three 
Months.  In  the  Year  1750  he  took  the  Com 
out  of  the  Granary,  when  it  both  looked  and 
fmelt  well,  but  was  rough  to  the  Hand,  be- 
caufe,  not  having  been  moved  in  feven  Years, 
the  Beards  at  the  End  were  rough ;  but  having 
cleanfed  and  ventilated  it,  there  was  no  Fault 
in  it  :  There  were  no  Weevels  or  other  In¬ 
fers  in  this  Corn :  The  Bakers  who  bought 
it,  and  did  not  know  how,  nor  how  long  it 

was 
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was  preferred,  gave  more  for  it  than  for  any 
other  Corn  in  the  Market ;  they  obferved, 
that  it  produced  very  good  Flour,  foaked  up 
more  Water  in  its  Pafte,  and  yielded  more 
Bread  than  any  other  Corn  in  the  Market. 

553.  The  Wheat  of  the  foregoing  Ex¬ 
periment  being  very  good  conditioned,  he 
took  75  cubick  Feet  of  very  cold  and  damp 
Corn,  of  the  Year  1745,  which  in  the  com¬ 
mon  Way  of  keeping,  by  turning,  foon  heated 
and  had  a  bad  Smell  $  which  he  had  little 
Hopes  of  preferving  by  Ventilation,  as  it  was 
hot  when  put  into  the  Granary:  It  was  ven¬ 
tilated  three  or  four  times  a  Week  the  firfi: 
Month,  and  every  eighth  Day,  during  De¬ 
cember  and  January.  As  it  was  now  grown 
frefh,  and  had  loft  fome  of  its  ill  Smell,  the 
next  four  Months  it  was  ventilated  every 
fifteenth  Day.  At  this  time  the  upper  Part 
of  the  Corn  began  to  heat  ;  but  when  that 
was  taken  away  for  a  Foot  depth,  the 
Remainder  was  drier  than  that  in  common 
Granaries,  and  had  but  little  ill  Smell ;  more 
frequent  Ventilation  would  have  prevented 
this  Dampnefs  and  Heat  of  the  upper  Corn. 

5S¥ 
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554.  In  the  Year  1750,  Monf.  du  Hamel 
\  fixed  a  Windmill  upon  a  large  Granary,  to 

work  Ventilators :  And  in  one  Part  of  the 
!  Granary  laid  555  cubick  Feet  of  very  damp 
Wheat  of  the  wet  Year  1751,  being  firft  well 
3  cleaned  from  Smut,  &c.  It  was  laid  between 

I  four  and  five  Feet  deep  in  the  Granary.  The 
Wind  ferved  very  well  the  whole  Year  iy^x, 

I I  and  the  following  Spring;  fo  that  the  Corn 
;i  was  frequently  ventilated ;  which  not  only 
II  dried  it,  but  cured  it  in  part  of  its  ill  Smell, 
i  This  Corn  was  covered  with  a  dry  Duft, 

;  which  feparated  from  it  as  it  dried,  which  it 
;  was  eafily  cleanfed  from,  and  then  fold  at  the 
:  Price  of  the  belt  Corn. 

- 

555.  When  Corn  was  thus  prepared  by 
drying,  he  then  laid  it  eight  or  ten  Feet  deep 
in  the  Store-granary,  where  it  was  to  remain 

:  for  a  long  Continuance  of  feveral  Years ;  and 
if  laid  at  much  greater  Depths,  the  ventilating 
Air  would  pafs  up  freely  through  it,  and  a 
!  little  Ventilation  now  and  then  would  pro¬ 
bably  be  fufficient. 

1 

556.  Lest  in  June,  or  thereabout,  there 
fhould  be  four  or  fix  Weeks  calm,  he  pro- 
pofes  to  have  the  Corn  firft  cleanfed,  and  part 

dried 
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dried  in  common  Granaries :  But  if  the  Ven¬ 
tilators  were  made  to  be  worked  by  a  Horfe 
in  long  Calms,  then  this  Precaution  need  not 
be  ufed.  His  other  Precaution  is,  to  dry  it 
in  fome  degree  in  a  Stove  or  Kiln. 

■2  '  - 

5557.  Ninety  cubickFeet  of  well  cleaned 

damp  Wheat,  being  dried  in  his  Stove,  loft 
an  ill  Smell  by  drying,  and  kept  well  without 
any  Ventilation  :  Though  another  Parcel  of 
the  fame  Corn  did  not  lofe  its  Smell  by  the 
Stove. 

$58.  Eight  hundred  and  twenty-five  cu- 
bick  Feet  of  Corn  being  in  part  dried  in  the 
Stove,  where  its  ill  Smell  was  fomething  a- 
bated,  Ventilation  afterwards  cured  the  ill 
Smell ;  this  Corn  fold  better  than  any  in  the 
Market.  This  partial  drying  on  the  Kiln 
is  fhort,  and  with  a  gentle  Warmth  :  But  it 
is  found  that  Corn  thoroughly  dried  on  a 
Kiln,  does  not  make  good  Bread. 

559*  Where  Corn  can  be  conftantly  ven¬ 
tilated  in  the  Day-time,  it  can  neither  heat, 
nor  contrad:  an  ill  Smell ;  for  this  Purpofe 
Water-mills  are  beft. 
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560.  Mons,  Giraud ,  a  Merchant  at  Mar ~ 
feillesy  informs  me,  that  Corn  will  be  da-* 
maged  by  being  too  much  expofed  to  the  very 
dry  Air  of  that  Country. 

561.  Mons.  Du  Hamel  thinks  it  probable, 

<  . 

that  the  Eggs  of  Weevels  do  not  hatch  with¬ 
out  a  confiderable  Degree  of  Warmth ;  which 
is  agreeable  to  the  Obfervation  of  many  great 
Dealers  in  Corn  $  who  have  informed  me, 
that  they  will  not  hatch  unlefs  the  Corn 
fweats :  If  fo,  then  Ventilation  will  efte&ually 
[  prevent  the  Heating  of  Corn,  and  confe- 
quently  the  Hatching  of  their  Eggs ;  which 
I  he  has  by  Experience  found  that  it  will  ef- 
1  fectually  do. 

562*  He  fays  that  Weevels  feem  dead  in 
cold  Weather,  and  can  bear  50  Degrees  of 
Heat  on  a  Kiln,  without  being  killed.  And 
accordingly  I  found  that,  on  burning  many 
Pounds  of  Brimftone  in  a  Malt-houfe-room, 
which  was  not  fo  big  as  a  Cube  of  1 6  Feet, 
and  abounded  with  Weevels,  many  of 
them  were  not  killed  by  it :  The  Fumes  of 
I  burning  Brimftone  among  Store-corn,  in  a 
well-clofed  Granary,  would  probably  prevent 
I  the  Prolificknefs  of  Eggs. 

R 
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563.  In  building  the  Walls  of  a  Granary, 
I  think  it  may  be  advifeable  to  lay  a  Plate  of 
Lead  on  the  Wall,  when  a  little  above  the 
Ground  j  or  two  or  three  Courfe  of  plain 
Tiles,  to  prevent  the  Afcent  of  Molfture  from 
the  Earth. 

564*  Mons.  Du  Hamel  obferves,  that  the 
comparative  Expence  of  his  Granary  to  the 
great  Granary  at  Lyons,  is  as  3  to  5  :  And  that 
the  Lyons  Granary  contains  86,400  cubic 
Feet  of  Corn  :  But  his  contains  144,000. 

565.  Hygrometers  will  be  very  ufeful, 
both  in  Granaries  and  fome  adjoining  Build¬ 
ing  in  order  both  to  know  the  State  of  the 
Air  in  the  Granary,  as  alfo  that  of  the  external 
Air,  thereby  to  regulate  the  propereft  Time 
for  Ventilation. 

566.  I  shall  here  mention  the  Size  of 
the  Midriffs  of  feveral  lingle  and  double  Ven¬ 
tilators,  which  Mr.  Yeoman  of  Northampton 
made  for  feveral  Perfons,  that  thereby  the 
better  Judgment  may  be  made  of  the  proper 
Sizes  for  different  Purpofes,  viz. 


567. 
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567.  1745.  A  s  ingle  Pair  for  Sir  Simeon 
Steward,  Bart,  for  a  Granary ;  the  Midriff  fix 
Feet  long,  and  two  Feet  wide. 

568.  A  double  Pair  for  Mr.  Walter  Ro- 
bertfon ,  of  Lynn ,  for  a  Granary  $  Midriffs  five 
Feet  by  two. 

* 

565).  1746.  The  like  for  Sir  John  Philips , 
Bart,  of  Pi5lon  Cajile ,  Pembrokejhire . 

570.  1748.  A  small  Angle  Pair  for  a 
little  Granary,  for  Jofeph  Ajh ,  Efq;  of  Dutton , 
Northamptonjhire  3  Midriff  five  Feet  by  two. 

57 1.  1752.  A  single  Pair  for  Thomas 
Scawen ,  Efq$  of  Maidweli ,  Northamptonjhire , 
for  a  fmall  Granary  3  Midriff  eight  Feet  by 

two. 

572.  It  has  been  found  a  good  Method, 
in  order  to  have  thefe  Angle  Ventilators  work 
the  eafier,  not  to  lift  up  the  Midriffs  at  the 
End,  as  in  Fig.  6.  but  to  Ax  one  End  of  a 
Lever  to  the  Iron  Rod  3  which  Lever  refting 
on  an  upright  Stand,  the  Midriff  was  then 
raifed  and  depreffed  by  working  the  other 
End  of  the  Lever  up  and  down. 

R  2  573s 
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573.  The  following  Method  for  prefer ving 
Com  fweet  in  Sacks  I  publifhed  in  the  News¬ 
papers,  and  in  the  Gentleman's  Magazine  for 
July ,  1745,  believing  it  would  be  of  great 
Benefit  to  the  Poor,  who  frequently  keep 
fmall  Quantities  of  Corn  by  them  in  Sacks ; 
where  it  is  often  fpoiled,  and  then  makes  bad 
and  very  unwholfome  Bread. 

574.  Provide  a  Reed-cane,  or  other  hol¬ 
low  Stick,  made  fo  by  glewing  together  two 
Sticks  grooved  hollow  $  let  it  be  about  three 
Feet  nine  Inches  long  5  and,  that  it  may  be 

the  eafier  thruft  down  to  the  Bottom  of  tile 

•*  *  * 

Corn  in  the  Sack,  its  fmalleft  End  is  to  be 
made  taper  to  a  Point,  by  a  wooden  Plug  that 
is  fixed  in  and  flops  the  Orifice.  About  1  50 
fmall  Holes,  of  one- eighth  of  an  Inch  in 
diameter,  are  to  be  bored  on  all  Sides  of  the 
Stick,  from  its  Bottom  to  two  Feet  ten  Inches 
of  its  Length,  but  no  nearer  to  the  Surface 
of  the  Corn,  left  too  great  a  Proportion  of  the 
Air  fhould  efcape  there.  By  wreathing  a 
Packthread,  in  a  fpiral  fcrew-like  Form  round 
the  Stick,  the  Boring  of  the  Floles  may  be 
the  better  regulated,  fo  as  to  have  them  about 
half  an  Inch  diflant  towards  the  Bottom,  but 
gradually  at  wider  Diftances,  fo  as  to  be  an 

Inch 
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Inch  afunder  at  the  upper  Part ;  by  which 
means  the  lower  Parts  of  the  Corn  will  have 
their  due  Proportion  of  frefh  Air.  To  the 
Top  of  the  Stick  let  there  be  fixed  a  leathern 
Pipe,  ten  Inches  long ;  which  Pipe  is  to  be 
diftended  by  two  Yards  of  fpiral  Wire  coiled 
up  within  it.  At  the  upper  Part  of  the  Pipe 
is  fixed  a  taper  wooden  Fawcet,  into  which 
the  Nofe  of  common  Houfhold  Bellows  is  to 
be  put :  Common  large  Kitchen  Bellows  con¬ 
vey  about  three  Pints  of  Air ;  but  fuppofing 
it  to  be  but  a  Quart  of  Air,  then  at  the  Rate 
of  64  Strokes  in  a  Minute,  they  will  convey 
a  Quantity  of  Air  equal  to  the  Capacity  of  a 
four  Bufhel  Sack,  in  two  Minutes.  And 
fince  one-feventh  Part  of  the  Space  that 
Wheat  takes  up,  is  the  Quantity  of  Meanders 
among  the  Corn,  which  are  full  of  Air,  a 
Quantity  of  frefii  Air  equal  to  it  will  be  blown 
in  among  the  Corn  with  lefs  than  twenty 
Strokes.  So  that  if  Corn,  when  firfl  put  into 

Sacks,  be  thus  aired  every  other  or  third  Day, 

✓ 

for  10  or  15  Minutes,  its  damp  Sweat  which 
would  hurt  it,  will  in  a  few  Weeks  be  carried 
off  to  fuch  a  degree,  that  afterwards  it  will 
keep  fweet  with  very  little  airing,  as  has  been 
found  by  Experience.  But  if  Corn  be  got 
ftaie  by  Handing  long  in  Sacks  without  airing, 

R  3  « 
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it  would  be  too  much  Work  to  attempt  to 
fweeten  it  by  this  Method  $  it  is  therefore 
beffc  thus  early  to  prevent  the  Stalenefs. 

5  5. When  many  Sacks  of  Corn  are  thus 
to  be  preferved  fweet,  it  may  be  well  to  have 
much  larger  Bellows,  with  wider  Nofes ;  for 
the  wider  the  Nofes,  they  may  be  worked 
both  the  eafier  and  the  fafter.  And  if  the 
Sacks  are  placed  fo  that  Cats  can  go  between 
them,  it  will  prevent  the  Mice  from  eating 
them. 

576.  By  the  fame  Means,  many  other 
Kinds  of  Seeds  as  well  as  Corn,  may  be  kept 
fweet,  either  in  Sacks  or  fmall  Bins ;  but  then, 
in  Bins  the  Air-holes  muft  be  made  only  near 
the  Bottom  of  the  Canes,  becaufe  the  Air 
muft  in  that  cafe  all  afcend  upwards,  fince  it 
cannot  go  through  the  Sides  of  the  Bin,  as  it 
will  through  Sacks.  I  {hall  here  infert  the 
Defcription  of  a  very  great  Improvement 
which  is  made  to  a  Back-heaver  ;  which  has 
been  long  ufed  in  Hampfhire ,  Wiltjhire ,  and 
Suffex  y  which  will  not  only  winnow  Corn 
much  fooner  and  better  than  by  any  other 
Methods  hitherto  ufed,  but  will  alfo  clean 

clear  it  of  the  very  fmall  Corn,  Seeds, 

{Slacks, 
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Blacks,  Smut-balls,  &c.  to  fuch  Perfection, 
as  to  make  it  fit  for  Seed-Corn. 

577.  This  I  published  in  the  Gentleman' $ 
Magazine  for  July  1747.  This  Back- heaver 
is  four  Feet  long  from  A  to  B ,  Plate  V.  Fig . 
17.  and  three  Feet  broad  from  A  to  7,  and 
B  to  D.  Ay  B,  C}  is  the  Head-board,  three 
Fourths  of  an  Inch  thick,  and  eight  Inches 
and  half  deep  within  5  B.C.D,  and  A.  FA, 
the  Side- boards,  eight  Inches  deep  at  B,C, 
and  four  Inches  and  half  at  I,F,  within ;  the 
Bottom  Z,Z,  is  boarded  as  far  as  X,  X,  and 
from  X  X ,  to  I D ,  the  Breadth  of  thirteen 
Inches  and  half  is  Iron  Wire-work.  Thefe 
parallel  Wires  are  in  Size  about  one  Tenth  of 
an  Inch  in  Diameter,  and  have  their  Centers 
about  four  Tenths  of  an  Inch  diftant  from 
each  other,  their  Ends  being  fattened  to  the 
under  Parts  of  the  Boards  at  X,  X,  where 
their  Ends  are  covered  with  a  Lift  of  Tin, 
half  an  Inch  broad,  to  the  upper  Part  of  the 
Rail  at  7, D,  that  Ears  of  Corn,  coarfe  Hulls, 
&c.  may  freely  Aide  oft.  The  Diftances  of 
the  long  Crofs-  Wires  12,  R,  are  three  Inches 
from  each  other ;  they  ferve  to  fupport  and 
strengthen  the  fhort  parallel  Wires,  being 

R  4  placed 


248  *The  Uses  of 

placed  under,  and  bound  faft  to  them,  with 
very  fine  Brafs-Wire.  - 

578.  This  Increment  is  fufpended,  with 

its  Bottom  about  five  Feet  high,  by  ftrong 
leathern  Straps  fixed  to  the  Side-boards,  at 
NyX,X,  near  the  Center  of  Poife  or  Gravity  $ 
which  Straps  are  buckled  to¬ 

gether  at  the  defired  Height,  over  the  upper 
Rail  which  Rail  is  fupported  by  the 

upright  Polls  of  the  Frame  P,^,  which  Polls 
Hand  feven  Inches  dillant  from  the  Ends  of 
the  Back-heaver ;  thereby  to  leave  room  for 
it  to  be  lhaken  to  and  fro.  It  is  needful,  in 
order  to  prevent  the  Frame  from  Hiding  to 
and  fro  on  the  Floor,  to  have  llrong-pointed 
Iron  Pins,  full  half  an  Inch  long,  fixed  in  the 
bottom  Pieces  of  the  Frame  at  S3S,S,S. 

579.  In  order  to  keep  the  Back-heaver 
Heady,  and  in  its  proper  Degree  of  Inclina¬ 
tion,  a  String  or  Strap  is  tied  at  one  End  to 
the  middle  qf  the  upper  Rail  M,  M}  and  at 
the  other  End  to  the  middle  of  the  fore  Rail 
qf  the  Back-heaver.  If  this  String  be  tied  to 
the  lower  Part  qf  the  Frame,  which  fupports 
the  Back-heaver,  it  will  not  do  fo  well.  The 
Back-heaver  is  lhaken  to  and  fro  in  this  in¬ 
clining 
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dining  Pofture,  by  a  Perfon  who  ftands  on 
a  Stool,  which  is  hooked  at  T  to  the  upright 
Poft  of  the  Frame.  As  the  firft  coarfe  Hulls 
and  Corn,  which  are  thrown  on  the  Board 
Z  Z,  XX]  Hide  down  thence  on  the  Wire, 
the  Corn,  and  fome  of  the  fine  Hulls  drop 
through  the  Wire :  the  coarfer  Ears  and 

w'  * 

Straws,  &c.  fall  off  at  the  lower  End!7, 1), 
beyond  the  Corn  $  where  the  Wind  from  the 
Circulating  Fan  orFagg,  which  is  placed  be¬ 
hind  near  A,  B ,  blows  it  away,  as  alfo  fom$ 
qf  the  Refufe  from  among  the  falling  Corn. 

580.  But  finding  that  a  confiderable  Quan¬ 
tity  of  the  fmaller  Hulls  paffed  through  this 
wide  Wire  Grate,  I  placed  under  that  Iron 
Grate  XX ,  ID,  another  fine  Sieve,  which 
had  five  fquare  Mafhes  in  the  Space  of  an 
Inch,  or  twenty-five  in  an  Inch  fquare*  the 
Wire  being  about  one  thirty-fixth  Part  of  an 
Inch  in  diameter.  This  Sieve  was  nineteen 
Inches  and  half  broad  in  the  Clear ;  it  was  fixed 
in  a  Frame,  F II,  HL,  under  L  its  hinder 
Rail,  and  upon  its  fore  Rail  FI,H.  Thefe 
Rails  were  three  Inches  broad,  and  near  an 
Inch  thick.  This  Sieve  was  ftrengthened  and 
fupported  by  two  ftrong  Iron  Wires,  placed 
J^ngthways  j  and  by  feven  of  the  like  Wires, 

placed 
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placed  at  equal  Diftances  acrofs  them*  This 
Sieve,  with  its  Frame,  was  hooked  to  the 
Back-heaver  by  two  flat  Iron  Hooks  at  each 
End,  which  were  nailed  to  the  Side-boards 
of  this  Frame  H  F,  H  L,  And  thefe  Hooks 
are  prevented  from  flipping  down,  by  two 
fmall  Hooks  drove  into  the  Edges  of  the  Side¬ 
boards  of  the  Back-heaver.  This  under  Sieve 
is  not  fixed  in  a  parallel  Pofition  to  the  upper 
Sieve  or  Grate,  but  inclining  fo,  as  to  have 
its  hinder  Rail  five  Inches  below  the  Back- 
heaver,  and  its  fore  Part  only  two  Inches  be¬ 
low  the  fore  Rail  of  the  Back-heaver.  By 
this  means,  the  under  Sieve  is  not  inclined 
Hoping  to  fo  great  a  degree  as  the  upper  Iron 
Grate  of  the  Back  heaver,  neither  ought  it  to 
be  fo  much  inclined,  but  is  to  be  kept  almoft 
level,  or  parallel  to  the  Horizon,  left  too  much 
of  the  Corn,  inftead  of  falling  thro’  the  Sieve, 
by  defcending  too  precipitately  over  the  Sieve, 
fhould  run  forward  with  the  Chaff' and  Huzzes 
over  the  foremoft  lower  Rail,  and  fo  not  be 
feparated  from  them.  The  Frame  of  this 
lower  under  Sieve  is  not  inclofed  with  a  Board 
behind,  that  the  Wind  may  freely  pafs  thro' 
it.  The  Side-boards  H F>  H  L,  which  are 
feven  Inches  and  three  Quarters  deep,  and 
two  Feet  long,  are  ftrongly  fixed  to  the  back 

Rail 
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Rail  by  two  fquare  angled  Iron  Plates,  nailed 
both  to  the  Rail  and  Side-boards,  whereby  to 
firengthen  the  whole  Frame.  This  under 
Sieve,  when  thus  fixed  in  its  Place,  reaches 
to  H  H ,  about  fix  Inches  forwarder  than  the 
Back-heaver.  The  great  Breadth  of  this  un¬ 
der  Sieve,  for  the  Corn  to  pals  over,  gives 
thereby  fo  much  the  greater  Chance  for  the 
more  Corn  to  drop  through,  and  to  leave  the 
Chaff  to  be  carried  on  farther  beyond  the 
Corn,  and  confequently  to  be  blown,  as  the 
Chaff  falls  fo  much  the  farther  from  the  Heap 
of  Corn. 

581.  The  Advantages  of  having  the  Corn 
pafs  thro’  both  thefe  Sieves  at  once,  are  very 
great;  for  it  is  found  upon  Trial  that  Corn 
mav  be  cleaned  thus  much  fooner  and  better 

J 

than  by  the  ufual  ways  of  cleanfing  Corn, 
For  much  the  greateft  Part  of  the  Com  which 
falls  thro5  this  Riddle-Sieve,  is  at  once  clear 
from  Chaff  and  Huzzes  ;  which  Huzzes , 
with  fome  Ears,  are  carried  forward  on  the 
Surface  of  the  Com  on  the  Sieve,  and  fall  off 
with  fome  of  the  Corn  over  the  fore  Rail 
H  H,  which  Corn,  being  tailed  off  with  the 
Huzzes  and  Ears,  after  it  is  cleared  from  them 
by  the  common  Hand  Riddle-Sieve,  is  to  be 

thrown 
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thrown  up  in  a  Heap  on  one  Side,  with  fome 
of  the  next  lefs  foul  Tailing,  in  order  to  pafs 
thro*  the  fame  Back-heaver  again,  and  is  then 
to  be  mixed  with  the  other  fore  Part  of  the 
Corn,  in  order  to  undergo  another  Winnow¬ 
ing  with  a  finer  under  Sieve,  which  is  next 
to  be  defcribed. 

582.  Mr.  Woods  of  Chilgrove  in  Weft- 
Dean  Parifh  near  Cbichefier ,  being  prefent 
when  we  were  cleaning  Wheat  with  this  In¬ 
strument,  the  following  very  ingenious  and 
ufeful  Improvement  of  it  occured  to  his 
Thoughts,  viz.  When  Wheat  has  paffed 
through  the  above-mentioned  Winnowings, 
then  to  take  away  the  under  Sieve,  and  place 
there  another  like  but  much  finer  Sieve  in  its 
Room  ;  and  to  have  a  Piece  of  Sackcloth  fix’d 
near  under  the  Sieve  to  receive  ihe  Seeds,  very 
fmall  Corn,  Dull,  &c.  as  it  falls  through  the 
Sieve.  This  I  immediately  put  in  execution. 
The  Mafhes  of  this  Iron  Wire«*Sieve  were  fo 
fmall,  as  to  have  eight  of  them  in  the  length 
of  an  Inch,  the  Size  or  Diameter  of  the  Wire 
being  about  one  48th  Part  of  an  Inch,  viz. 
a  fmall  Size  lefs  than  the  Wire  of  the  fiift 
made  under  Sieve. 
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583.  As  this  under  Sieve  ought  to  be  in  a 
fomething  more  inclining  Pofture  than  the 
other  under  Sieve,  fo  it  is  fufpended  more 
nearly  parallel  to  the  upper  Back-heaver,  the 
hinder  Part  of  it  being  only  one  Inch  lower 
from  the  Back-heaver  than  the  fore  Part. 

# 

584.  A  Piece  of  Sackcloth  was  nailed 
both  to  the  hinder  Rail  of  the  Frame,  and 
alfo  to  the  foremoft  Edge  of  the  fore  Rail, 
that  the  Seeds,  Duft,  &c.  which  fall  through 
the  Sieve  might  lay  under  this  fore  Rail: 
This  Sackcloth  was  alfo  nailed  at  one  End  to 
the  Frame,  but  at  the  other  End  it  was  but¬ 
toned  over  the  wooden  Molds  of  eight  But¬ 
tons,  which  were  nailed  for  that  purpofe  at 
r,  that  by  unbuttoning  of  this,  the  Duft, 
Seeds,  &c,  might  be  poured  out ;  the  Sack¬ 
cloth  was  loofe  to  fuch  a  degree,  as  to  bag 
down  only  about  four  Inches  below  the  Sieve, 
fo  as  very  little  to  hinder  the  free  Paffage  of 
the  Wind  from  the  circulating  Fan.  This 
Sackcloth  was  lined  with  brown  Paper  pafted 
to  it  with  ftiff  Pafte,  which  had  Rolin  mix’d 

4 

with  it  to  prevent  Rats  and  Mice  from  eat¬ 
ing  it. 


254  Uses  of 

585.  Finding  upon  Trial,  that  the  Corn 
which  is  thrown  on  the  Board  Z  Z,  X X>  flid 
down  from  it  too  unequally,  and  fometimes  in 
too  thick  a  Quantity,  this  Inconvenience  was 
effectually  remedied  by  placing  at  XX  edge¬ 
ways  a  long  Piece  of  Board,  which  was  two 
Inches  and  half  broad  5  which  made  the  Corn 
run  in  a  thin  even  Spread  under  it ;  whence, 
paffing  over  the  Sieve  in  the  fame  manner, 
the  very  fmall  Corn,  Blacks,  Seeds,  Moufe- 
turds,  &Cy  dropped  through  the  Sieve  on 
the  Sackcloth  5  and  what  could  not  drop 
through  the  Sieve,  fuch  as  bruifed  Corn, 
Smut-balls,  &c*  being,  in  falling  in  a  thin 
Sheet,  expofed  to  the  Force  of  the  Fan’s 
Wind,  was  blown  beyond  the  good  Corn. 

586.  The  tailing  Corn  may  foon  be  clean¬ 
ed  by  pafling  thus  feveral  Times  over  this 
fine  Sieve,  and  the  beft  of  the  very  fmall 
Corn  which  paffed  through  the  Sieve,  with 
the  Seeds,  Blacks,  &c.  may  in  the  fame  man¬ 
ner  be  feparated  from  them,  and  then  be  mixed 
with  other  tailing  Corn. 

587.  This  Method  not  only  makes  much 
greater  Difpatch,  but  is  alfo  better  than  a 
Wire  Hand-Sieve  of  the  fame  fized  Mafhes, 

becaufe 
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becaufe  by  this  means  the  Corn  is  continually 
palling  in  a  thin  Sheet  over  this  Wire-Sieve, 
which  gives  Liberty  to  the  Seeds,  Blacks,  &c. 
to  drop  through  on  the  Sackcloth ;  whereas 
in  a  Hand-Sieve  of  the  fame  degree  of  Fine- 
nefs,  the  Thicknefs  of  the  Mafs  of  Corn  in 
the  Sieve  prevents  many  of  the  Seeds,  &c. 
from  falling  through  the  Sieve. 

588.  So  that  this  happily  proves  to  be  an 
excellent  Method  to  clean  Wheat  with  dis¬ 
patch,  and  effectually,  from  very  fmall  Corn, 
and  alfo  from  Seeds,  excepting  that  of  Crow- 
Garlick,  which  grows  in  fome  few  Fields, 
and  ought  to  be  weeded,  as  is  praCtifed  by 
fome  Farmers,  both  in  the  Field,  and  in  the 
Sheaf  in  the  Barn,  before  it  is  threlhed. 

589.  They  who  would  be  very  curious 
in  cleaning  Corn  for  Seed,  may  do  well  to 
repeat  the  lifting  of  it  through  this  fine  Sieve, 
fo  as  not  to  leave  any  Seeds  in  it. 

590.  The  like  fmall  Seeds  may  alfo  be 
got  out  of  Barley  by  this  fine  under  Sieve. 
When  the  under  Sieve  had  only  three  and  half 
Mafhes  in  the  length  of  an  Inch,  it  cleaned 
Barley  well,  and  with  great  Difpatch. 
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591.  The  fame  fine  Sieve,  with  the  Sack¬ 
cloth  under  it,  may  alfo  be  ufeful  without  a 
Fan  in  large  Granaries,  to  clean  Corn  when  it 
is  to  be  moved  or  turned,  from  Seeds,  Duft, 
&c.  which  Dull;  is  obferved  to  contribute  not 
only  to  the  fpoiling  of  Corn  in  Granaries,  but 
the  Meal  alfo  of  foul  Corn  will  not  keep  fo 
well  as  that  of  clean  Corn* 

592.  In  order  to  preferve  thefe  Infiru- 
ments  from  being  fpoiled,  it  will  be  well  to 
have  Shelves  in  proper  Places  in  the  Barn  to 
fet  them  on,  and  alfo  to  cover  the  Sieves  with 
Bags  of  Sackcloth.  The  Wires  X  X,  I D, 
may  be  covered  with  a  Sliding-Board.  Thefe 
Y/ire-Sieves  cod  a  Shilling  a  Square-Foot, 
which  is  no  great  Expence. 

993.  The  Wire-Sieve  makers  fay,  that 
Iron- Wire  is  but  half  the  Price  of  Brafs-Wire, 
and  that  it  will  laft  much  longer. 

594.  When  Ventilators  are  applied  to 
winnow  Corn,  either  in  Barns  or  in  Corn- 
Mills,  in  order  to  make  the  Stream  of  Air  as 
it  rufhes  out  the  more  equal,  it  will  be  ad- 
vifeable  to  make  the  Valve-Box  N.  M.  ^ 
lig.  3*  very  large,  and  its  Outlet  or  Nofe  P, 

finall 
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fmall  in  proportion  to  the  Valve-Hdles :  By 
this  means,  the  Inconveniencies  from  the  Ine¬ 
qualities  of  the  Air’s  Velocity,  may  in  a  good 
meafure  be  obviated,  fo  as  to  make  the  lead 
Velocity  fuflicient  for  the  Purpofe.  This  is 
the  cafe  of  the  left  Ventricle  of  the  Heart  and 
its  correfponding  Arteries,  the  Ventricle  an- 
fwering  to  the  Ventilators,  and  the  Arteries 
to  the  Valve-Box  N.M.  but  the  Blood  being 
an  uncompreffible  Fluid,  a  very  confiderable 
Deg  ree  of  its  Velocity  is  continued  in  the  In¬ 
tervals  of  each  Contraction  of  the  left  Ven¬ 
tricle  of  the  Heart,  by  the  Contraction  of  the 
dilated  Arteries.  And  thus  the  Air,  a  very 
dilatable  and  compreffible  Fluid,  being  com- 
prefled  in  the  Valve-Box  IV.  M,  will  by  its 
dilating  Power  continue  to  ruth  out  at  the 
Nofe  P,  with  a  confiderable  degree  of  Velo¬ 
city  in  the  Intervals  of  the  Impulfes  of  the 
Midriffs :  which  I  find  to  hold  true  in  the 
Cafe  of  my  large  Ventilators,  Fig.  2,  3. 

595 •  Mr-  Teoman>  the  Author  of  many 
ingenious  Contrivances,  has  one  for  this  Pur¬ 
pofe,  viz.  by  fixing  a  Midriff  in  the  Valve- 
Box  .IV.  M.  Fig .  3.  with  its  Hinge  End  juft 
over  the  Valves  2  and  5,  and  its  moveable  End 
over  the  Nofe  P.  And  there  being  no  Cover 

S  or 
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or  upper  Board  S^N.L  to  the  Valve-Box,  this 
Midriff,  whofe  Edges  are  lined  with  Sheeps 
Leather,  {applying  its  Place,  and  riling  a  lit- 
tie  when  the  Air  ruffes  with  greateft  Velo¬ 
city  out  of  the  Ventilators,  and  falling  when 
the  Motion  of  the  Midriffs  of  the  Ventilators 
is  changing  ;  whereby  the  Stream  of  Air 
blows  with  a  more  uniform  Velocity  on  the 
falling  Corn.  In  his  firft  Trial  he  made  the 
Valve-Box  and  its  regulating  Midriff  one- 
fourth  of  the  Length  of  the  Ventilators,  and 
afterwards  two-thirds  of  that  Length;  and 
propofes  in  the  next  which  he  makes,  to  have 
the  regulating  Midriff  of  an  equal  Length  with 
the  Midriffs  of  the  Ventilators.  By  this  means, 
the  greateft  Velocity  is  fomewhat  abated.  But 
when  this  cannot  commodioufly  be  done,  and 
will  make  the  Work  too  large,  it  may  fuffice 
to  have  the  Valve-Box  N.  M.  pretty  large, 
and  its  Nofe  P  of  fuch  a  diminiffed  Size, 
in  proportion  to  the  Valve- Holes,  that  ther© 
fhali  be  a  conftant  Stream  of  Air  ruffing  out 
at  P,  whofe  leaft  Velocity  ffall  be  fufficient 
to  winnow  Com  well 

596.  In  fome  Parts  of  England ,  they  em¬ 
ploy  People  to  pick  the  fmutty  Ears  out  of 
the  Corn  before  they  threff  it.  In  other 

Places, 
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Places,  inftead  of  threfhing,  they  beat  the 
Corn  which  has  fmutty  Ears  among  it,  on 
the  Bouge  of  Cafes  turned  down  fideways, 
thereby  the  better  to  avoid  the  breaking  of 
the  Smut-balls.  Some  threfe  it  with  good  Ef- 
fedt  on  Barley  Hulls.  A  great  Dealer  in  Com 
informs  me,  that  a  confiderable  Part  of  the 
Smut  of  fmutty  Corn  may  be  cleanfed  away 
when  the  Corn  is  very  dry  ;  and  Corn  may 
be  made  very  dry  by  Ventilators  worked  by 
a  Water-mill  ;  or  fmutty  Corn  may  be  there 
waflied  in  the  Stream,  and  thoroughly  dried 
by  Ventilators  worked  by  the  Milk  And 
from  the  Account  that  is  given  by  Monfieur 
de  Salerney  in  the  fecond  Volume  of  the 
Memoirs  of  the  Royal  Academy  of  Sci¬ 
ences,  publifhed  in  1755,  of  the  very  noxious 
Quality  of  fmutty  Wheat,  more  efpecially  of 
the  new  Wheat,  we  fee  great  Reafon  to 
ufe  all  proper  Means  to  cleanfe  it  of  the  Smut, 
which  Wheat  is  obferved  to  be  moft  fubjedl  to 
in  wet  Years.  The  Illnefs  is  obferved  to  be¬ 
gin  foon  after  Harveft,  and  is  fo  very  malig** 
nant,  that  of  120  Patients  ill  of  it  in  the 
Hotel  Dieu  at  Paris ,  but  four  or  five  reco¬ 
vered;  their  Legs  mortified,  neither  would 
Amputation  prevent,  but  haften  their  Death  5 
and  thofe  who  recovered,  were  obferved  not 
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to  live  long.  A  Hog  and  Ducks  have  been 
killed  by  eating  it. 

597.  Mr.  Teoman  has  ingenioufly  contrived 
and  made  what  he  calls  a  cleanji?7g  Engine , 
which  confifts  of  three  Parts,  the  Corn  pat¬ 
ting  through  three  different  Operations  at  the 
fame  Time  :  The  firfl  is  to  break  the  Smut- 
balls,  and  clear  the  Smut  which  is  apt  to  ad¬ 
here  to  the  foft  Ends  of  the  Wheat,  by  the 
ftrong  Fridtion  of  a  ftiff  round  Brufh,  which 
is  two  Feet  in  diameter;  whofe  Motion  is 
like  that  of  the  upper  Stone  of  a  Corn-mill, 
and  receives  the  Corn  in  the  fame  manner 
through  its  Middle.  Upon  the  Brufh  is  a 
Stone  to  give  Weight  and  Steadinefs  to  its 
Rotation  ;  it  ferves  alfo  as  a  Flier.  Under 
the  Brufh  he  at  firfl;  put  a  Tin  Plate  punched 
full  of  rough  Holes  like  a  Nutmeg  or  Bread- 
grater,  but  finding  that  it  wore  out  foon,  he 
makes  ufe  of  the  Darby  Peak  Mill-flone. 
While  the  Corn  is  paffing  between  the  Brufh 
'  and  the  Stone,  the  Smut-balls  are  broke,  and 
the  black  ftinking  Smut  which  adheres  to  the 
foft  Ends  of  the  Corn,  is  thereby  in  a  good 
meafure  rubbed  off.  Hence  the  brufhed  Corn 
falls  on  a  flat  broad  Wire-Skreen,  which  lies 
gently  inclining.  This  Skreen  is  jogged  or 

fhaken 
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fhaken  lengthways  by  a  fhort  Crank  or  Crook 
in  the  lower  Spindle,  which  turns  the  Brufh 
round,  whereby  the  Corn  is  fpread  thin  all 
over  the  Skreen,  and  whereby  it  is  cleared  of 
the  thin  Corn,  the  Duft  and  Seeds.  The  Corn 
is  expofed  to  a  Blaft  of  Wind  from  a  fmall 
Ventilator  as  it  falls  in  a  thin  Sheet  from  the 
Skreen.  The  fmall  Ventilator  is  worked  by 
a  Crank  or  Crook  in  the  Axletreeofthe  Cog¬ 
wheel,  which  upright  Cog-wheel  moves  ano¬ 
ther  horizontal  Cog-wheel,  whofe  Axletree  as 
it  turns,  gives  Motion  to  the  Brufh  and 
Skreen.  The  laft  cleanfing  Engine  which  he 
made  of  this  Kind,  had  another  Ventilator  to 
blow  the  Wheat  as  it  falls  in  a  Sheet  from  a 
Granary  into  the  Hopper  which  is  fixed  over 
the  Brufh  $  by  which  means  the  Wheat  is 
cleared  of  a  great  many  of  the  Smut-balls, 
Duft,  and  other  light  Matter, 

1  '  \  ■ 

1  f 

598.  The  firft  cleanfing  Engine  which  he 
made  is  turned  by  Hand  with  a  Winch,  with 
which  a  Man  can  eafily  drefs  two  Quarters  of 
Wheat  in  an  Hour :  The  fecond  is  turned  by 
a  Water-Wheel,  and  will  drefs  four  or  five 
Quarters  in  an  Hour  :  Another  of  thefe  Hand- 
mills  will  drefs  twenty  Bufhels  of  Wheat  in  an 
Hour,  after  it  is  winnowed.  It  is  found  that 
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no  Method  yet  made  ufe  of  by  Farmers  or 
Millers,  comes  up  to  this  for  drefling  of 
Wheat ;  but  yet  it  does  not  do  all  that  he 
would  have  it  do  $  for  when  Corn  is  very 
much  black’d  at  the  loft  Ends,  it  will  not  all 
bru£h  off,  though  it  brightens  it  very  much, 
and  breaks  mod  of  the  Smut-balls.  He  was 
at  firft  apprehenfive  that  the  Brufh  would 
foon  wear  out,  but  an  hundred  Quarters  a 
Week  were  dreffed  with  it  for  two  Years  be- 
fore  it  was  worn  out 

599.  When  Weevels  are  once  got  into 
Corn,  it  is  not  eafy  to  deftroy  them.  I  have 
formerly,  in  a  fhort  Treatife  on  that  Subject, 
propofed  fome  Methods  to  deftroy  Weevels 
in  Corn,  by  caufing  the  Fumes  of  burning 
Brimftone  to  afcend  up  through  it  of  itfelf ; 
which  Method  General  Oglethorpe  told  me 
he  had  tried  with  Succefs  in  Georgia  >  and 
may  probably  do  in  fmall  Quantities  of  Corn0 
But  having,  fince  my  Publication  of  that  Me¬ 
thod,  made  fome  Trials  to  convey  the  Fumes 
of  burning  Brimftone  up  thro’  Corn  in  much 
greater  Quantities  by  means  of  Ventilators, 
which  I  find  does  much  better  than  when 
they  afcend  only  of  themfelves  $  yet  I  find 
that  even  by  Ventilation,  in  the  cafe  of  great 

Quan- 
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Quantities  of  Corn,  it  will  require  long  and 
much  Fumigation.  For  though  the  Fumes  of 
the  burning  Brimftone  afcend  plentifully  up 
through  Corn  which  lay  on  a  falfe  Bottom  of 
Haircloth  when  conveyed  by  Ventilators,  yet 
the  Coldnefs  of  the  Corn,  and  the  damp  Va¬ 
pours  which  the  warm  afcending  Fumes  raife, 
very  much  abate  their  Acrimony,  fo  as  to 
make  them  lefs  fuffocating,  and  lefs  deftruc- 
tive  of  Animal  Life :  which  I  found  by  Ex¬ 
perience,  by  fuming  thus  a  large  Quantity  of 
Oats  which  lay  a  Yard  deep  in  a  Bin  of  forty 
fquare  Feet,  at  the  Right  Hon.  the  Lord  Fe - 
verjham  s,  at  Barf  or  d  in  Wiltfhire .  For  tho" 
the  Fumes,  as  they  afcended  up  through  the 
Corn,  were  fo  fuffocating  that  a  Man  could 
not  bear  to  breathe  in  them,  yet  neither  a 
Sparrow,  a  Moufe,  Ants  nor  Earwigs  tied 
up  in  Canvas,  were  killed,  not  in  about  an 
Hour’s  Fumigation.  But  in  this  Experiment^ 
the  Length  of  the  Space  which  the  Fumes 
paffed  through  the  Ventilators  and  Trunks, 
was  about  twenty  Feet,  and  the  Trunks  were 
too  fmalh  This  Fumigation  was  made  with 
Ventilators  a  Size  larger  than  thofe  deferibed 
in  Fig.  6,  the  Fume  being  drawn  into  the 
Ventilators  from  a  fquare  wooden  Tunnel  or 
Hopper,  which  was  placed  inverted  over  the 

S  4  burning 
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burning  Brimftone.  The  Brimftone  will  burn 
the  more  freely  if  Charcoal  be  burnt  with  it, 
or  a  red-hot  Iron  be  put  into  it.  But  though 
thefe  Creatures  were  not  killed  in  an  Hour’s 
Fumigation,  yet  finceBogs  are  dried  to  Pow¬ 
der  in  two  Hours  Fumigation  of  large  Rooms, 
perhaps  large  Fumigations  may  have  the  like 
Effedt  on  Weevels  in  Corn,  efpecially  if  the 
Corn  be  dry,  and  covered  with  Cloths. 


600.  I  found  this  way  of  Fumigation 
very  effedfual  when  I  fumed  a  lefs  Quantity 
of  weevelly  Malt,  which  lay  ten  Inches  deep 

in  a  Box  which  was  feven  Inches  wide  each 

/  •  ■  * 

way.  ^The  Fumes  of  the  burning  Brimftone 
were  blown  upwards  through  it  by  a  Pair  of 
common  Kitchen  Bellows,  whofe  fucking 
Valve  was  placed  over  a  large  Hole  cut  in  the 
Bottom  of  an  inverted  Oil-Jar,  at  the  Diftance 
of  thirty  Inches  above  the  burning  Brimftone. 
A  Sparrow  and  Bee  which  were  placed  on 
the  Malt,  and  covered  with  coarfe  Cloth, 
were  dead  in  three  Minutes,  and  feveral  other 
Xnfedts  in  fifteen  Minutes.  On  examining  the 
Malt,  the  Weevels  were  all  dead  $  even  thofe 
which  lay  hidden  in  the  midft  of  the  Grains. 
No  Weevels  were  feen  afcending  to  the  upper 
Part  of  the  Malt  during  the  F umigation,  which 

u. 
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I  am  told  they  will  do  when  the  lower  Part 
of  the  Corn  in  Ships  grows  too  hot  for  them 
to  continue  in  it.  The  Temperature  of  the 
open  Air  was  twenty  Degrees  above  the  freez¬ 
ing  Point :  and  the  Heat  of  the  Fumes  among 
the  Malt,  at  the  End  of  fifteen  Minutes,  was 
forty-eight  Degrees,  which  is  three-fourths 
*  of  the  Heat  of  Blood.  ‘ 

601.  Varro  de  ReRaJiica  fays,  that  Pel- 
iitory  of  the  Wall  mixed  with  weevelly  Corn, 
drives  them  away  ;  and  I  am  informed,  that 
both  in  England  and  Ireland  it  has  been  tried 
with  Succefs.- — -  Dwarf  Elder  and  Garlick 
are  faid  to  drive  Infeds  from  Corn,  by  rub¬ 
bing  the  Walls,  (Sc.  with  it.  Spectacle  of 
Nature ,  Vol  2.  p.  212. 

602.  I  sowed  in  my  Garden  in  November , 
at  fix  Inches  diftance,  ninety-fix  Grains  of 
the  fmalleft  and  pooreft  Wheat  that  I  could 
pick  out;  and  at  the  fame  Time  fowed  the 
like  Number  of  fair  Grains  of  Wheat,  which 
I  bruifed  with  a  Hammer  :  only  three  Grains 
of  the  bruifed  Corn  grew,  whence  came 
eighty- feven  Ears,  feveral  of  them  very  large; 
but  the  Grains  of  the  belt  Ears  were  very  fmall 
£i id  fhriveieda 


603. 


266  *The  Uses  of 

603.  As  to  the  ninety.fix  fmall  Grains  of 
Wheat,  only  fifteen  of  them  grew,  they  bore 
308  Ears,  one  had  twenty-feven  Ears 3  many 
of  thefe  Ears  were  fix  Inches  long.  The 
Grains  of  the  bed  and  faired:  Ears  were  fmall 
and  withered,  but  the  Grains  of  many  of  the 
Ears  were  exceeding  fmall  and  fhriveled,  fo 
as  fcarce  to  have  any  Form  of  Grains;  and  in 
many  of  the  Ears  there  were  no  Grains. 

604.  The  Year  following  I  fowed  200 
Grains  of  good  Wheat  on  the  fame  Spot  of 
Ground ;  the  Ears  were  large,  and  the  Com 
fair  and  of  a  good  Size. 

605.  Hence  we  may  reafonably  infer  that 
the  fairer  and  better  the  Corn  is  that  is  fown, 
the  greater  Probability  there  is  of  a  good 
Crop  of  fair  Corn  :  and  at  the  fame  Time  we 
fee  how  unadvifeable  it  is  to  fow  poor  final! 
Corn,  which  is  praftifed  by  fome  Farmers, 
for  two  Reafons,  viz.  becaufe  fuch  Corn  will 
pot  fell  for  fo  good  a  Price  as  fairer  Corn,  and 
becaufe  there  are  the  more  Grains  in  a  Bufhel 
of  fuch  fmall  Corn,  and  confequently  it  will 
fow  the  more  Ground.  On  the  other  hand, 
it  is  probable  that  the  faired  Corn  when  fown. 
Will  be  lefs  fubjedt  to  Blight  and  Smut,  and 

better 
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better  able  to  endure  inclement  Seafons ;  by 
throwing  Seed-Corn  into  Water,  the  bad, 
which  floats  on  the  'Surface  of  the  Water, 
may  eafily  be  fkimmed  off  and  feparated  from 
the  Wood. 

» 

606.  In  order  the  more  fully  and  clearly 
to  know  which  is  the  beft  Practice,  both 
Kinds  of  Corn  fhould  at  the  fame  Time  be 
fown  feparately  in  the  fame  Field. 

•  *  • 

607.  Mons.  du  Hamel  de  Monceauy  who 
tranflated  and  abridged  Jethro  Tull's  Book  of 
Hujhandry ,  by  cultivating  Wheat  in  that  Me¬ 
thod  in  the  vacant  Places  of  Vineyards,  had 
in  three  Years  one- third  greater  Increafe  than 
in  the  common  Methods  of  Hulbandry.  The 
Rev.  Mr.  Hollier  of  Carjhalton ,  Surrey ,  in  the 
Year  1720,  had  from  one  Barley-corn  planted 
in  his  Garden,  154  Ears,  which  contained 
3300  and  odd  Grains  of  Corn,  which  bein^ 
planted  in  a  Field  three  Inches  afunder,  pro¬ 
duced  half  a  Bufhel  and  half  a  Peck  of  Corm 

%  v '  i. 

which  being  planted  in  the  fame  manner  the 
third  Year,  produced  forty-five  Bufhels  and  a 
Peck,  And  Monfi  du  Hamel  mentions  the 
like  Increafe  from  a  Grain  of  Corn  in  France . 

4  • » *♦  »»  v  •  (  ••  *  •»  -  /  1  t  1  .  ^ 
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6o8.  In  order  to  try  how  foon  and  how 
effectually  raw  Gunpowder  might  be  dried, 
by  blowing  hot  Air  upwards  through  it,  I 
provided  a  Box  which  was  a  Foot  fquare, 
with  a  falfe  Bottom  of  fuch  clofe  wove  Can¬ 
vas,  as  the  Powder-makers  ufe  to  fift  the  Duff 
from  their  Powder ;  which  Canvas  was  fup- 
ported  with  a  Lacing  of  Packthread,  which 
was  alfo  fupported  w7ith  three  Sticks,  at  equal 
Diftances,  which  Sticks  reffed  on  little  Pil¬ 
lars.  "July  30,  a  dry  Air,  eight  Pounds  of 
raw  undried  Gunpowder  were  put  into  this 
Box  $  under  the  falfe  Bottom  of  which  was 
fixed  at  the  Hole  in  the  Side  of  the  Box,  the  up¬ 
per  Part  of  a  Worm-pipe  of  a  diftilling  Worm- 
Tub,  which  was  filled  with  twenty-two  Gal¬ 
lons  of  boiling  hot  Water.  To  the  lower  End 
of  the  Worm-pipe  w7as  fixed  the  Mofe  of  a 
common  Pair  of  Kitchen  Bellows,  whofe 
lower  Handle  was  ftrapped  down  with  a 
Piece  of  Leather  to  the  Board  on  which  the 
Blower  fat.  by  which  means  the  Bellows  were 
worked  with  great  Eafe.  The  Heat  of  the 
Air  which  came  through  the  Worm-pipe, 
was  150  Degrees,  212  of  which. is  the  Heat 
of  boiling  Water  ;  fo  that  it  was  very  near 
three-fourths  of  the  Heat  of  boiling  Water. 
And  having  placed  a  mercurial  Thermometer 
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I  in  the  Powder,  I  could  obferve  how  the  Heat 

increafed  ftili  more  and  more  as  it  dried ;  fo 

* 

that  at  the  End  of  two  Hours  the  Heat  was 
increafed  to  120  Degrees  ;  when  it  was 
dried  to  fuch  a  degree,  as  to  be  full  Proof  as 
to  Strength ;  as  appeared  by  Trial  with  the 
Proof  Inftrument. 

609.  I  dried  thus  a  great  Variety  of 
Flowers,  with  hot  Air  drove  through  the 
fpiral  Pipe  of  a  Worm-Tub,  up  through  a 
Box  of  Sand  in  which  the  Flowers  were 
placed,  fo  as  to  be  dried  with  their  natural 
Form  ;  many  of  which  retained  their  Colours 
well  for  fome  Weeks  and  Months :  But  at 
laft  they  faded,  and  loft  their  Colour,  fome 
fooner,  fome  later ;  which  fome  of  them 
might  probably  have  retained  longer,  if  Means 
had  been  ufed  to  keep  them  from  Air  by 
Gum  Arabick,  &c* 

1 

610.  In  the  fame  manner  fifty  Pounds  of 
raw  Gunpowder  were  dried  at  Mr.  Norman's 
Powder-Mills  at  Eajl-Moulfiy ,  Aug .  21,  the 
Air  being  then  dry,  cool  and  cloudy,  the 
Wind  S.  W.  the  Powder  was  put  into  a  Box 
a  Yard  fquare,  with  a  like  falfe  Bottom  of 
Canvas  on  which  it  lay  about  two  Inches 

deep. 
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deep.  The  Box  being  placed  near  one  End 
of  the  Powder-drying  Stove,  hot  Air  was1 
conveyed  thence  through  large  Trunks,  by 
the  working  of  the  fmall  Ventilator,  Fig,  6. 
The  Heat  of  the  Air  juft  before  it  came  to 
the  Powder,  was  142  Degrees.  After  two 
Hours  and  ten  Minutes  Ventilation,  the  Heat 
of  the  Powder  was  137  Degrees,  when  it  was 
completely  dried ;  (0  as  to  be  by  the  Proof 
Inftrument  of  the  fame  Standard  of  Strength 
with  fome  of  the  fame  Powder  dried  in  the 
Stove  in  the  ufual  way  :  and  it  was  obfervable 
that  the  Wafte  in  drying  was  the  fame.  Hence 
we  fee  that  great  Quantities  of  Powder  might 
thus  be  dried  with  much  Safety  and  lefs  Ex¬ 
pence,  efpecially  if  the  drying  Houfe  was  fo 
near  a  Stream  as  to  have  the  Ventilators  work¬ 
ed  by  a  fmall  Water-Wheel  -y  which  would 
fave  the  Expence  of  Labour  in  working  them  : 
or  they  might  be  worked  by  the  Labour  of 
the  fame  Horfe  that  grinds  the  Brimftone  or 
Charqoal. 


6 11.  From  the  Event  of  the  Experiment 
in  drying  eight  Pounds  of  Gunpowder  in  two 
Hours,  by  means  of  hot  Air  being  drove  thro* 
the  Pipe  of  a  diftilling  Worm-Tub,  it  may 
reafonably  be  concluded  that  the  damp  Gun¬ 
powder 
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powder  in  Ships  will  be  much  more  expedi- 
tioufly  and  effectually  dried  thus,  than  by  the 
prefent  Method  of  drying  it  in  broad  Pans 
heated  with  hot  Water  under  them  ;  becaufe 
in  this  ventilating  Way  a  Succeffion  of  hot 
afcending  Air  inceffantly  furrounds  and  paffes- 
by  each  Angle  Grain  of  Powder,  and  thereby 
carries  off  the  Moiffure  :  whereas  in  the  Me¬ 
thod  with  heated  Pans,  there  can  be  no  fuch 
Stream  of  hot  Air  to  warm  at  the  fame  Time 
the  upper  as  well  as  the  lower  Part  of  the 
Powder ;  which  may  therefore  be  layed  the 
thicker  in  the  ventilating  Way,  and  yet  be 
fooner  dried.  The  Powder-makers  fay,  that 
as  the  common  Degree  of  Dampnefs  of  Ship 
Powder  is  not  near  fo  great  as  that  of  raw 
undried  Powder,  fo  it  will  dry  in  much  lets 
Time :  They  alfo  fay,  that  if  Ship  Powder 
is  as  damp  as  raw  Powder,  no  degree  of  dry¬ 
ing  can  make  it  good  without  being  firft 
made  up. 

6 1 2.  Now  in  order  to  apply  this  Experi¬ 
ment  to  the  drying  of  damp  Powder  in  Ships, 
it  is  propofed  to  have  a  Box  with  a  falfe  Bot¬ 
tom  of  Canvas  about  a  Yard  fquare,  on  which 
j  fifty  Pounds  of  Powder  will  lay  about  two 
Inches  deep.  And  whereas  the  fpiral  Worm- 

pipe 
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pipe  abovementioned,  was  about  ten  Feet 
long,  and  the  Diameter  of  its  Bore  but  half 
an  Inch  5  it  is  propofed  to  have  it  an  Inch  or 
Inch  and  half  diameter,  and  the  fpiral  Worm- 
pipe  to  be  confiderably  longer,  that  the  Air 
may  be  the  more  heated,  by  pafiing  through 
fo  great  a  Length  of  fo  large  a  Pipe.  It  is 
propofed  alfo  to  have  the  Bellows  large,  or 
rather  to  ufe  very  fmall  Ventilators,  about 
two  Feet  wide.  A  Trial  of  this  Kind  may 
be  firft  made  on  Land,  with  little  Expence. 

613.  We  have  hence  alfo  a  Hint  for  drying 
feveral  Kinds  of  Things,  as  Corn,  &c.  with¬ 
out  communicating  to  them  any  Fume  of 
Fire,  viz.  by  conveying  plenty  of  hot  dry 
Air  among  them,  by  means  of  a  large  Worm- 
pipe  fixed  in  a  large  Caldron,  where  a  fmall 
Fire  would  keep  the  Water  in  a  conftant 
fcalding  Heat  $  its  Wafte  by  Evaporation  to 
be  fupplied  by  a  conftant  fmall  Stream,  and 
the  Quantity  of  its  Wafting  to  be  much 
checked  by  a  clofe  Cover ;  the  hot  Air  to  be 
impelled  through  the  Worm-pipe  by  Venti¬ 
lators  of  a  proper  Size. 

614.  I  am  informed,  that  in  the  Eaft- 
Indies  they  expofe  the  Saltpetre  to  drying 

open 
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open  Air  and  Winds,  in  order  to  make  the 
Powder  the  ftronger.  And  if  Saltpetre  thus 
dried,  will  make  the  ftronger  Powder,  not- 
withftanding  it  muft  be  wetted  too,  in  order 
to  make  Powder ;  is  it  not  hence  probable, 
that  Powder  dried  only  with  a  very  dry  Air, 
will  be  ftronger  than  Stove-dried  Powder  $ 
where  it  is  alfo  in  danger  of  being  damaged 
by  over-heating  ?  And  might  not  a  great 
Quantity  of  Powder  laid  of  a  confiderable 
Depth  in  a  falfe  Bottom  on  Canvas,  be  foon 
dried  in  a  hot  Climate,  in  the  middle  of  dry 
Days,  by  blowing  Air  upwards  through  it 
with  fmall  Ventilators  ? 

615.  Having  thus  dried  damp  Gun¬ 
powder  by  blowing  the  common  dry  Air  up¬ 
wards  through  it,  it  led  me  to  propofe  many 
Years  fince  inmy  Ventilator-book,  the  preferving 
Powder  in  the  Powder-room  of  Ships  dry, 
and  confequently  good,  by  blowing  frefh  Air 
into  the  Powder-room  for  about  a  quarter  or 
half  an  Hour  in  the  middle  of  dry  Days,  two 
or  three  Days  in  a  Week,  with  the  fmall 
Ventilators,  Fig .  6.  For  if  frefh  dry  Air  will 
dry  damp  Powder,  it  is  reafonable  to  believe 
it  will  keep  dry  Powder  dry.  The  Hon, 
Count  Bentinck  informed  me,  that  he  had 

T  known 
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known  Powder  keep  perfectly  good  for  above 
a  hundred  Years  by  being  preferved  dry.  And 
having  been  fince  frequently  informed,  both 
by  feveral  Commanders  of  Men  of  War,  and 
by  the  Makers  of  Powder  for  the  Government, 
that  the  Powder  in  Ships  is  apt  to  fpoil,  occa- 
fioned  by  the  damp  putrid  Air  of  Ships,  which 
foaks  not  only  into  Cartridges,  but  alfo  thro' 
the  Subfiance  of  the  Wood  of  the  Barrels  ; 
which  Inconvenience  may  be  prevented  by 
blowing  frefh  dry  Air  into  the  Powder-room 
as  long  and  as  often  as  Experience  fhall  prove 
it  to  be  neceffary  :  which  may  be  known 
either  by  weighing  a  Cartridge,  or  by  an 
Hygrometer  properly  fixed,  fo  as  to  lhew 
with  great  Accuracy  by  a  Hand  turning  in  a 
Circle,  which  Hand  may  turn  on  a  fmall 
Wire  pafiing  through  one  Side  of  the  Powder- 
room.  But  the  fmall  Ventilator  muft  be 
fupplied  with  frefh  Air  either  by  a  Trunk 
leading  to  a  Port-hole,  or  by  fome  other 
Means  that  fhall  be  thought  beft.  And  in 
order  to  change  the  whole  Air  of  the  Powder- 
room,  it  will  be  requifite  to  have  it  blown 
in  at  one  End,  and  out  at  the  other  End*  and 
where  it  is  blown  out,  there  muft  be  a  Valve 
to  cover  the  Hole,  fo  as  to  open  for  the  Air 
to  pafs  out,  but  to  fall  to  immediately  of  it- 
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felf,  thereby  to  prevent  the  Entrance  of  the 
damp  putrid  Air  of  the  Ship:  And  when  the 
Ventilation  is  over,  the  two  Holes,  which 
need  be  but  four  Inches  wide,  may  be  flop¬ 
ped  as  effectually,  and  with  as  great  Security 
as  if  there  had  been  no  Holes* 

616.  Powder  in  large  Magazines,  may 
be  fomething  the  better  preferved  by  having 
feveral  Hygrometers  in  them  :  and  one  Hy¬ 
grometer  expofed  to  the  outer  Air,  yet  fo  as 
not  to  have  Rain  fall  on  it.  This  is  to  be 
for  a  Standard,  thereby  not  only  to  know 
when  are  the  proper  Days  and  Times  of  Day 
to  admit  the  external  Air  into  the  Magazine, 
but  alfo  to  know  the  comparative  Drinefs  of 
the  Magazine  at  all  Times,  with  the  dried:  ex¬ 
ternal  Air. —  The  Shutters  and  Doors  ought 
to  be  made  as  Air-tight  as  poffible.  When¬ 
ever  the  Floors  are  wetted,  in  order  for  the 
Mens  working  with  Safety,  I  believe  it  will 
be  better  to  admit  a  free  thorough  Paffage  of 
the  external  Air,  with  a  greater  Degree  of 
Dampnefs  than  one  would  otherwife  chufe, 
when  the  Floors  are  dry  :  But  in  what  degree 
of  Dampnefs  the  external  Air  may  be  ad¬ 
mitted,  will  be  bed  determined  by  the  Hy¬ 
grometers.  But  fuppofing  the  Air  of  the  Ma- 
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gazine  to  be  very  damp  with  a  wet  Floor,  then 
it  is  certainly  better  to  have  an  equally  damp 
frefh  external  Air  pafs  through  the  Magazines 
than  not ;  becaufe  a  confined  damp  Air  is 
conftantly  tending  to  a  State  of  Putrefaction, 
that  moft  fubtile  DilTolvent  in  Nature  $  and 
will  therefore  in  that  State  be  more  apt  to 
penetrate  through  the  Wood  of  Barrels.  This, 
as  I  guefs,  is  often  the  Cafe  of  Powder-rooms 
in  Ships.  But  when  Magazines  are  under 
Ground,  or  fo  conftruCted  and  conditioned 
that  the  external  Air  cannot  at  proper  Times 
be  admitted  to  pafs  freely  through  $  in  thefe 
Cafes  the  blowing  Air  in  with  Ventilators, 
through  long  Trunks  reaching  to  the  farther 
End,  oppofite  to  where  the  Air  goes  out, 
would  probably  be  of  fervice.— -  As  to  the 
Benefit  which  is  found  by  turning  the  Barrels, 
I  guefs  iheReafon  of  it  is  to  prevent  its  caking, 
by  thereby  changing  the  Points  of  ContaCl  of 
each  Grain  3  and  if  fo,  then  the  moifter  it  is, 

the  oftener  it  fhould  be  turned. 

/ 

617.  Would  it  not  be  well  to  lay  a  thick 
Coat  of  Paint  on  each  Barrel  when  the  Wood 
is  well  feafoned  ?  For  as  Paint  is  well  known 
to  keep  the  fappy  Damp  of  Wood  f.om  eva¬ 
porating,  fo  doubtlefs  it  will  confiderably  con¬ 
tribute 
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tribute  to  hinder  the  foaking  in  of  the  Damp 
from  a  damp  Air.  The  ingenious  Dr.  Lewis 
of  Kingfion ,  found  that  Moifture  would  not 
foak  into  a  Fir  Board,  which  was  painted 
with  Litharge  and  Oil  boiled.  A  great  Va¬ 
riety  of  Paints,  &c.  might  eafily  be  tried, 
which  would  daubtlefs  lead  to  the  better  pre- 
ferving  Powder  in  Barrels.  The  Wood  (hould 
be  firft  well  foaked  with  Oil  before  it  is 
painted,  elfe  the  Wood,  by  fucking  away  the 
Oil  of  the  Paint,  will  leave  it  a  mere  ufelefs 
dry  Powder. 

6 1 8.  Ventilators  might  probably  be 
of  fervice  in  making  Salt,  as  was  long  fince 
hinted  to  me  by  the  excellent  Dr.  Wilfon , 
late  Bifhop  of  Sodor  and  Man  j  but  then,  in 
order  to  this,  it  will  be  neceffary  to  have  the 
Convenience  of  the  Stream  of  Water  to  work 
the  Ventilators ;  and  the  Brine  mull  be  in 
long  narrow  Canals,  covered  with  Boards 
or  Canvas,  about  a  Foot  or  lefs  above  the 
Surface  of  the  Brine,  in  order  thereby  to  con¬ 
fine  the  Stream  of  Air  fo  as  to  make  it  ad: 
upon  the  Surface  of  the  Brine,  to  carry  off  the 
the  Water  in  Vapours ;  for  as  falling  Water 
carries  down  Air  with  it,  fo  does  moving 
Air  carry  with  it  fome  of  the  Water  with 
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which  it  is  in  Contact.  Hence  it  is  that 
Rain  not  only  moiftens  the  Earth,  but  alfo 
brings  down  Air  mixed  with  it,  as  well  as 
other  nutritive  Materials,  to  make  it  the  more 
fruitful :  And  for  the  fame  reafon  it  is  pro¬ 
bable,  that  River- weeds  are.obferved  to  thrive 
and  grow  beft  after  Showers  of  Rain.  Hence 
we  fee  how  realonable  the  Practice  is  to  water 
Plants  with  a  Shower  through  the  Rofe  of  a 

Watering-pot,  in  imitation  of  Nature. 

,  • « 

618.  And  not  only  the  Expence  of  Fuel 
might  by  this  means  be  faved  by  thus  eva¬ 
porating  the  Moifture  away  to  a  ftrong  Brine, 
but  it  may  by  the  fame  means  be  reduced  alfo 
to  a  dry  Salt  in  Winter  and  Summer,  both 
In  a  rainy  and  dry  State  of  the  Air,  the  Salt 

V  J  * 

being  thin  fpread.  For  I  found  that  a  Linen- 
cloth  which  wTa$  hung  under  a  Shed,  open 
on  all  Sides,  which  was  very  wet,  with  eight 
Ounces  and  half  of  Water  in  it,  had  feven 
Ounces  and  three  Quarters  dried  away  in 
eighteen  Hours  in  Winter ;  during  the  greatefl 
Part  of  which  Time  it  rained,  there  being  a 
ftrong  Wind.  And  large  Ventilators  worked 
by  a  conflant  Current  of  Water,  would  blow 
a  conflant  Stream  of  Air  over  the  Surface  of 
the  Salt-water  in  a  long  Canah  For  fince 

Bay 
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Bay-falt  can  thus  be  made  in  Brine-ponds  and 
Pits  on  the  Coaft  of  England,  without  Fire, 
notwithftanding  we  have  much  moift  Air, 
and  but  a  fmall  Proportion  of  Sun-fhine;  Salt 
will  doubtlefs  be  dried  by  a  conflant  Stream 
of  Air,  which  is  well  known  to  dry 
more  than  Sumlhine,  becaufe  Air  and  Water 
mutually  attract  each  other ;  and  if  this  can 
be  effected,  then  the  Salt  thus  made  will  be 
much  the  better  for  it,  not  only  on  account 
of  having  little  of  its  line  acid  Spirit  evapo¬ 
rated  away,  as  is  done  by  the  great  Heat  of 
Fire,  efpecially  at  the  latter  Part  of  the  Ope¬ 
ration,  but  alfo,  as  is  obferved  by  Dr.  Brown - 
rigg,  in  his  ingenious  Treatife  on  The  Art  of 
making  Salt ,  p.  250.  cc  That  as  Sea-falt  pre- 
<c  pared  by  the  Pleat  of  the  Sun  is  more  free 
<c  from  Scratch ,  which  is  white  calcarious 
c<  Earth,  and  alfo  from  Bittern  than  moft 
<c  Kinds  of  white  Salt  j  it  is  more  proper  for 
<c  prelerving  Flefh  and  other  Kinds  of  Provi- 
cc  lions.  For  the  Marine  Bay-falt  is  not  ex- 
<c  traded  in  a  hafty  tumultuary  Way,  but  by 
“  a  flow  and  gentle  Pleat ;  fo  that  when  a 
<c  certain  Portion  of  the  Water  has  exhaled, 
<c  the  calcarious  Earth  feparates  from  it,  and 
<c  fublides  in  the  Brine-ponds,  being  depo- 
ci  lited  before  the  Brine  enters  the  Salt-pits, 
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*c  where  the  faline  Particles  concrete  together ; 
<c  and  after  they  have  united  into  pretty  large 
cc  Cryftals,  are  drawn  out  pretty  free  from 
u  the  Salts  of  the  Bittern,  which  remain  dif- 
€c  lolved  in  their  watry  Vehicle.” 

620.  By  this  means,  white  Salt  may  be 
made  with  little  Expence,  and  without  car¬ 
rying  off  much  of  its  Virtue,  the  Spirit  of  Salt, 
by  the  great  Heat  of  Fire,  and  alfo  from  much 
of  the  Dirtinefs  of  Ray-falt,  efpecially  if 
they  give  the  Brine  a  Boil,  juft  only  fufficient 
to  clarify  it  with  White  of  Eggs. 

621.  As  the  Ventilators  would  be  worked 
by  a  Stream  of  Water,  they  might  be  very 
large,  and  have  feveral  of  them  laid  one  on 
the  other ;  and  where  Water  cannot  be  had, 
they  might  be  worked  by  a  Wind-mill  -y  by 
which  leffer  Quantities  of  Brine  would  be 
made,  as  it  would  ftand  flill  about  one-fourth 
of  a  Year  for  want  of  Wind:  whereby  great 
Quantities  of  Air  might  be  conveyed  with 
great  Velocity,  fo  as  to  be  fufficient  to  venti¬ 
late  at  once  two  or  three  long  Canals.  For 
it  would  be  requifite  to  draw  off  the  firft 
Brine  into  another  Canal  as  focn  as  the  Scratch 
is  fubfided  to  the  Bottom,  and  alfo  into  a  third 

Canal, 
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Canal,  to  dry  the  Salt  when  feparated  from 
the  Bittern. 

622.  Ventilators  might  alfo  be  of  ufe 
to  thofe  who  wafh  large  Quantities  of  Linen 
in  great  Towns,  if  the  Linen  were  hung  in 
low,  long,  narrow  Galleries,  elpecially  in 
damp  rainy  Weather  ;  which  would  not  only 
dry  the  Linen  whiter  than  by  Fires,  but  would 
alfo  prevent  the  Danger  of  firing  Houfes, 
which  has  often  been  occafioned  by  the  large 
Fires  they  have  to  dry  Linen. 

623.  They  would  alfo  probably  be  of  ufe 

in  drying  in  the  fame  manner  woollen  Cloths 
after  they  are  fulled  or  dyed  ;  and  the  Venti¬ 
lators  might  be  worked  by  the  fulling  Wa¬ 
ter-mill.  * 

624.  Such  whole  Pieces  of  woollen  or  li¬ 
nen  Cloths  might  alfo  probably  be  well  dried, 
being  hung  about  fix  Inches  diftant  in  long, 
narrow  Galleries,  which  fuppofing  they  were 
fituated  lengthways  Eaft  and  Weft,  then  when 
the  Wind  was  North,  to  have  a  Door  at  one 
End  with  Hinges,  on  the  South-fide :  this 
Door  to  be  opened  at  an  Angle  of  forty-five 
Degrees,  more  or  lefs,  according  to  the  dif¬ 
ferent 
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ferent  Points  the  Wind  is  at  :  and  at  the 
other  End  of  the  Gallery,  the  Door  to  be 
fixed  with  its  Hinges,  on  the  North-fide  : 
this  Door  alfo  to  ftand  open  at  a  proper  Angle. 
By  this  means  the  Air  which  is  drove  in  at 
the  other  End,  will  be  drawn  out  at  this  End ; 
as  I  have  found  by  Experience,  by  laying  on 
a  Wall  a  Trunk  thus  prepared,  which  was 
fix  Feet  long  and  two  Inches  wide  within, 
when  the  Flame  of  a  Candle  held  at  the  pro¬ 
per  End,  was  forcibly  blown  on  by  the  Air 
which  came  through  the  Trunk.  And  when 
the  Wind  is  in  the  South,  the  contrary  Doors 
of  the  Gallery  mud  be  opened  in  the  fame 
manner ;  and  when  the  Wind  is  eafterly  or 
wefterly,  then  both  Doors  at  each  End  muff: 
be  opened  to  proper  Degrees,  fo  as  to  form 
Tunnels  to  conduct  the  Wind  in  at  one  End, 
and  promote  its  pafiing  the  more  freely  out  at 
the  other  End.  By  this  means  the  Wind  in 
all  Points  will  pafs  through  the  Gallery,  and 
will  confequently  dry  the  Cloths.  The  fame 
Method  would  alfo  be  ufeful  to  thofe  who 
wafh  great  Quantities  of  Linen. 

625.  As  to  Malt  or  Hop-kilns,  I  believe 
it  would  be  beft  to  have  the  Air-trunk  enter 
theKiln  about  eighteen  or  twenty-four  Inches 

from 
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from  the  Ground,  and  juft  oppofite  to  the 
Fire  :  But  in  order  to  prevent  the  Air's  blow¬ 
ing  too  ftrongly  on  the  Fire,  I  believe  it  would 
be  well  to  have  a  Skreen  of  Brick- work  about 
a  Yard  diftant  from  the  Hole  of  the  Air-trunk, 
a  Yard  high  and  a  Yard  long  3  the  Bricks  may¬ 
be  laid  without  Mortar,  efpecially  at  a  firft 
Trial,  with  their  Ends  about  two  Inches  dif¬ 
tant  from  each  other.  By  this  means  the  Air 
from  the  Ventilators  would  be  the  better  dif¬ 
fered  through  the  whole  Kiln  :  Experience 
will  beft  redtify  thefe  things.  As  the  In¬ 
draft  of  Air  at  the  Fire-place,  will  be  leflened 
while  the  Ventilators  work,  fo  it  is  probable 
there  will  be  need  of  more  Fuel  to  keep  a 
fomething  larger  Fire,  which  may  be  done 
when  Ventilation  is  ufed,  without  danger  of 
making  the  Malt  too  brown  5  becaufe  when 
the  Quantity  of  warm  Air  which  afcends  thro3 
the  Malt,  is  much  increafed,  the  Moifture  will 
be  carried  off  fo  much  the  fafter,  and  thereby 
prevent  its  being  ftewed  too  much  in  its  own 
Wreak. 

626.  I  published  in  the  Year  1739,  a 
Propofal  for  faking  Animals  whole,  by  inject¬ 
ing  warm  Brine  into  the  Arteries  by  the  Force 
•f  a  perpendicular  Height  of  that  Liquor  thro* 
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a  hollow  Cane  about  eight  or  nine  Feet  high, 
for  Oxen,  and  half  that  Height  for  Sheep, 
Hogs,  &c.  which  Force  is  nearly  equal  to  the 
Force  with  which  the  Heart  impels  the  Blood 
through  the  Arteries.  This  I  thought  a  pro¬ 
bable  Means  to  make  Flefh  immediately  take 
fait  when  it  had  fait  Brine  in  it,  to  melt  it ; 
whereas  in  hot  Climates  Flefh  putrefies  foon, 
before  the  Salt  has  time  to  enter  far  into  it. 

627.  The  Efficacy  of  this  Method  is  now 
fully  proved  by  Experience  :  For  having  fur- 
niffied  my  Parifhioner  Mr.  MacferjGn ,  then 
Pu-rfer  to  the  Hon.  Admiral  Bofcawen ,  in  his 
Expedition  to  the  Baft-Indies ,  with  a  brafs 
Cock  proper  to  fallen  to  the  great  defcending 
Artery  on  the  left  Side  of  the  Back-bone,  at 
the  Small  of  the  Back,  he  made  the  Trial  at 
Madagafcar ,  on  four  Oxen,  in  the  Mid-day 
Heat,  by  injecting  Brine  thus  for  five  or  fix 
Minutes  only ;  for  it  immediately  flows  to 
the  extremeft  Parts,  and  pervades  all  the 
Flefh  to  fuch  a  degree  as  to  make  it  readily 
take  fait,  when  cut  in  proper  Pieces  to  be 
falted  and  barrelled.  This  they  fed  upon  for 
two  Months  in  their  Voyage  home,  till  it 
was  all  eaten ;  it  continued  good  to  the  lafl. 
This  Method  of  preferving  Flefh  in  hot  Cli¬ 
mates, 
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mates,  will  therefore  doubtlefs  be  of  fervice, 
efpecially  to  Seafarers. 

628.  Whereas  Flefh  foon  putrefies  in 
hot  Climates  before  its  inner  Subftance  can 
get  cool  and  take  fait ;  this  Inconvenience 
may  probably  be  in  a  good  meafure  prevented 
by  fufpending  an  Animal  (as  foon  as  it  is 
fiead,  and  its  Inwards  taken  out,  and  its  Bread: 
laid  open  and  fpread  flat)  in  aWell  or  other  cool 
Place  under  Ground  ;  the  deeper  the  better  : 
and  then  blowing  frefh  Air  frequently,  viz, 
every  half  Hour,  from  a  Ventilator  above 
Ground,  through  a  Trunk  of  four  or  five 
Inches  wide  within,  and  reaching  down  to 
the  lower  Part  of  the  Animal ;  under  which 
muft  be  fufpended  by  Cords,  an  open  wooden 
Veflel  to  receive  the  Blood,  &c.  that  may 
drop  from  the  Animal,  which  if  it  dropped 
to  the  Bottom  of  the  Well,  would  make  it 
fo  putrid  a  Place,  as  would  haften  inftead  of 
retard  the  Putrefaction  of  Flefh.  This  Vef- 
fel  muft  therefore  at  proper  Times  be  drawn 
up  and  cleanfed.  The  Ventilator  may  be  of 
the  fame  Make  with  the  Angle  one,  Fig .  6. 
but  a  Size  larger. 

629.  And  if  a  Coule,  viz.  fuch  as  are  on 
Malt-houfes,  were  fixed  to  the  Top  of  the 

Trunk 
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Trunk  a  Foot  wide,  which  goes  down  into 
the  Well,  with  its  Fane  fo  placed  behind  it, 
at  to  caufe  its  open  Part  always  to  face  the 
Wind  ;  this  would  convey  down  a  continual 
Stream  of  frefli  Air  whenever  the  Wind  blew; 
fo  that  the  Ventilators  need  only  be  ufed  in 
calm  Weather.  In  our  Sugar  Iflands  the 
Wind  conftantly  blows  either  to  or  from 
Land.  By  this  means  the  Flefh  will  not  only 
be  in  a  cooler  State,  but  the  damp  foul  Va¬ 
pour  from  the  Animal,  which  would  foon 
putrefy,  will  be  inceffantly  carried  off  before 
it  can  have  time  to  putrefy :  And  thus  Flefh 
both  raw  and  dreffed,  might  be  kept  much 
longer  fweet,  and  alfo  free  from  being  blown 
with  Flies  Eggs.  The  Degrees  of  Coolnefs 
of  fuch  a  Well  at  different  Depths,  may  eafily 
be  known  by  letting  down  a  Thermometer. 

630.  I  am  credibly  informed,  that  in  Lap- 
land,  Mufcovy ,  and  other  cold  Countries,  they 
prevent  the  ill  BfFedts  that  Freezing  would 
have  on  Fifli,  Flefh,  Fruit  and  Wine,  by 
immerfing  them  for  fome  Time  in  very  cold 
Water,  where  they  will  be  furrounded  by  a 
Cruft  of  Ice,  occafioned  by  their  frozen  State ; 
which  Ice  being  broken  off,  the  Fifh,  &c. 
will  be  good  to  eat. 


631. 
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631.  Numb.  234.  Vol.  I.  a  Propofal  is 
made  to  try  whether  a  Sheathing  of  Fir- 
boards  foaked  in  vegetable  OJ,  might  not 
be  very  ferviceable  and  durable ;  but  Ani¬ 
mal  Oil,  fuch  as  that  of  Fifties,  will  not  pre- 
ferve  Wood.  Since  which  I  laid  four  large 
Pieces  of  Fir-boards  to  foak  in  Rape- feed  Oil 
for  fix  Months,  two  of  which  were  of  white, 
and  the  other  of  red  Fir ;  the  Oil  foaked  but 
about  one-tenth  of  an  Inch  into  the  white  Fir, 
but  quite  through  the  whole  Subftance  of  the 
red  Fir,  though  it  was  three  quarters  of  an 
I  Inch  thick.  And  the  fame  is  obferved  in 
painting  of  Wainfcot,  the  Oil  not  foaking 
near  fo  much  into  white  Fir,  which  lias  had 
i  its  Turpentine-fap  drawn  oft,  as  into  red  or 
ij  yellow  Fir  or  Deal,  which  is  full  of  Turpen- 
i  tine ;  and  therefore  it  is  cheaper  to  paint  the 
|  white  than  the  yellow  Deal  Wainfcot.  Oak 

imuft  fir  ft  be  well  oiled,  or  elfe  the  Colour 
will  be  feparated  from  the  Wood.  This 
Difference  might  plainly  be  perceived  both 

Iby  the  Smell,  as  alfo  by  the  oozing  out  of 
Plenty  of  Oil  before  the  Flame  of  fmall  Chips 
f  of  the  red  Fir  5  but  on  burning  thus  the  white 
Fir,  the  Oil  ouzed  out  only  near  its  Outfides. 

1  Whether  any  thing  difagreeable  to  the  Tafte 
of  thefe  Worms  can  be  made  to  penetrate 
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I 

with  the  Oil  into  the  Subftance  of  red  Fir* 
mud  be  left  to  farther  Refeaj*ches.  As  the 
thus  foaking  Fir  in  Oil  will  give  the  Boards 
a  great  degree  of  Toughnefs  and  Durablenefs, 
it  may  be  of  confiderable  Service  to  ufe  fuch 
oiled  Boards*  (at  lead;  in  the  Line  of  the  Sur¬ 
face  of  the  Water)  round  Ships*  and  on  their 
Bowes*  where  they  are  moft  fubjedt  to  decay* 
or  to  be  torn  off :  But  to  foakinOil  thus  for  the 
whole  Sheathing  of  a  Ship,  might  be  too  ex¬ 
pen  five  ;  befides  that  it  may  be  doubtful  whe¬ 
ther  the  Dreffing  or  Graving  will  cleave  fail  to 
fuch  oiled  Boards. 

632.  It  would  probably  be  a  good  Means 
to  preferve  Timber  Fabricks,  (efpecially  fuch 
curious  and  expenfive  Fabricks  as  that  of  the 
Bridge  at  Walton  on  Thames)  much  the  longer 
from  decaying,  to  cover  them  with  Weather- 
Boards  fo  fixed  as  to  leave  fufiicient  Spaces 
for  the  Air  to  pafs  up  freely  between  them  $ 
for  wherever  the  Air  can  come  to  dry  off  the 
Damp  or  Wet  before  it  has  time  to  foak  deep, 
there  the  Timber  will  iafl  long*  as  is  evident 
in  the  Cafe  of  the  outfide  Timber  of  very  old 
Timber  Houfes ;  but  when  the  Wet  conti¬ 
nues  fo  long  as  to  have  time  to  foak  in  deep* 
and  is  alternately  dried  off  and  wetted*  it 
4  thereby 
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thereby  loofens  and  carries  off  the  Subftance 
of  the  Timber.  This  may  be  obferved  in 
Piles,  which  are  alternately  fometimes  for  a 
confiderable  Time  under  Water,  and  fome¬ 
times  not. 

633.  In  the  Preface  of  Monf.  Demours’s 
Tranflation  of  my  Treatife  on  Ventilators,  I 
find  the  following  Receipt  for  careening  and 
d  re  fling  of  Ships,  to  preferve  them  from 
Worms  5  which  was  communicated  to  the 
Tranflator  by  a  Merchant  of  Mar fei lies ,  who 

i 

affirms  he  never  knew  it  fail  of  Succefs.  Viz . 

634.  Take  a  hundred  Pounds  Weight  of 
the  fineft  Pitch,  melt  it  over  a  flow  and 
Ready  Fire  of  Coal ;  when  it  is  thoroughly 
melted,  add  to  it  thirty  Pounds  of  roll  Brim- 
flone  grofsly  bruifed,  and  boil  the  whole  over 
a  Coal-fire  till  thirty  Pounds  are  wafted.  It 
is  nearly  boiled  enough  when  it  adheres  to  a 
Stick  dipped  into  it,  and  will  not  run  off. 
For  greater  Exadtnefs  the  Pot  muft  be  left  to 
cool,  and  then  weighed,  to  afcertain  the  Di¬ 
minution  of  thirty  Pounds,  till  Experience 
fhall  teach  to  know  when  it  is  boiled  enough 
without  weighing  ;  the  Scum  muft  be  con¬ 
tinually  taken  off,  as  in  boiling  of  Sugar,  left 

U  it 
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it  fliGiild  rife  above  the  Brim  of  the  Pot ;  but 
if  its  rifing  up  cannot  by  this  means  be  pre¬ 
vented,  it  may  be  quelled  by  throwing  in  a 
Lump  of  Fat,  and  diminilhing  the  Fire. 
The  Matter,  thus  prepared,  mud  be  kept  in 
Cafks  in  a  dry  Place,  becaufe  it  is  very  fub- 
)t&  to  be  fpoiled  by  Moifture. 

% 

635.  When  it  is  to  be  ufed,  melt  a-new 
the  Quantity  of  a  hundred  Pounds,  and  when 
it  is  become  pretty  liquid,  add  thereto  by  little 
and  little,  thirty-five  Pounds  of  Brick-duft,  or 
Marble-duft  lifted,  and  well  heated  to  take 
off  its  Moifture.  Thefe  Ingredients  are  to 
be  continually  ftirred  with  a  Stick,  that  they 
may  be  thoroughly  incorporated  :  and  in  this 
fecond  Operation,  Wood  will  ferve  inftead  of 
Coal-fuel. 

636.  When  this  Compofition  is  ufed,  it 
muft  be  very  hot,  and  the  Boards  dry.  In 
the  cafe  of  old  Ships  the  Surface  of  the 
Boards  muft  be  burnt,  and  well  fcraped  to 
get  off  the  old  Paying,  that  the  new  Compo¬ 
fition  may  adhere  the  better. 

637.  Sometimes  the  Pitch  happens  to  be 
too  grofs  and  thick,  and  fometimes  it  is  too 

liquid : 
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liquid  :  In  the  firft  Cafe,  the  Quantity  of  the 
Brimflone  mufl  be  fomewhat  leffened  $  and 
in  the  other,  the  Quantity  of  the  Brick-duft 
fomewhat  increafed  :  but  Experience  will  beft 
fhew  what  is  to  be  done  in  either  Cafe.  The 
Brick-dufl  hardens  and  petrefies  the  Compo¬ 
fition,  and  renders  it  impenetrable  by  Worms. 

638.  This  Compofition  will  perhaps  to 
the  Knowing  in  thefe  Matters,  not  appear  fo 
much  different  from  thofe  in  common  Ufe, 
as  to  be  regarded.  The  Pitch  and  Brimflone 
are  the  ordinary  Ingredients  in  thefe  Kinds 
of  Compofitions,  to  which  every  one  adds 
what  he  thinks  fitted:  for  his  Purpofe  :  But 
this  can  be  no  Reafon  why  this  Receipt  fhould 
be  rejected,  fince  a  finall  Difference  often  pro¬ 
duces  great  Alterations.  This  Compofition 
then  may  be  boldly  fubflituted  inflead  of  the 
common  Sorts,  fince  it  is  as  good  as  any  of 
them,  and  has  moreover  the  Advantage  of 
being  tried  more  than  once  with  Succels. 

639.  The  Perfon  to  whom  I  am  obliged 
for  this  Receipt,  had  fo  great  a  Confidence 
in  it,  that  he  ufed  it  on  the  Planks  of  the 
Ship  without  fheathing,  (the  Charge  of  which 
is  confiderable,  befides  the  Inconvenience  of 

U  2  making 
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making  the  Ship  fail  the  heavier)  and  the 

Succefs  never  failed  his  Expectation.  A  Trial 
might  fir  ft  be  made  upon  the  Sheathing  of 
VefTels  bound  for  long  Voyages. 

640.  It  mu  ft  be  here  obferved,  that  after 
a  long  Voyage,  and  before  a  Ship  takes  in  a 
frefti  Lading,  you  are  to  make  a  Search,  and 
repair  the  Dreffing  in  all  Places  where  it  is 
wanting.  The  Merchant  allured  me,  that  it 
never  came  off  from  the  Part  of  the  Veffel 
under  Water.  But  as  the  Line  of  the  Water 
in  a  long  Voyage,,  finks  more  or  lefs  fome- 
times  a  Foot,  in  proportion  to  the  daily 
lightening  of  the  Vefiel,  fome  Parcels  of  it 
may  poffibly  come  off  from  that  Part  which 
riles  infenfibly  above  the  Water,  and  is  ex¬ 
po  fed  to  the  Rubbing  of  the  Long-boat,  which 
it  may  be  proper  to  repair  before  the  Ship 
puts  again  to  Sea. 

641.  Mr.  Henry  Bird ,  an  ingenious  and 
Ik il ful  Ship-builder  at  Rotherhith ,  to  whom 
1  feat  this  Receipt,  fays  that  it  is  a  fufficient 
Fence,  being  a  Sort  of  Terras :  The  only  Ob¬ 
jection  betides  the  Expence,  is  its  being  liable 
to  break  or  peel  off ;  this  hard  Sort  of  Grav¬ 
ing  is  more  apt  ta  do  fo  than  the  more 

malleable  $ 
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malleable  :  the  Cables  fometimes  rub  againft 
the  Ship's  Bows  under  Water  ;  and  other  Ac¬ 
cidents  may  make  fome  Parts  bare,  and  fo  en¬ 
danger  the  whole.  He  has  little  Hopes  that 
any  Compofition  will  be  found  fully  to  anfwer 
the  Purpofe,  becaufe  the  Planks  foaking  fo 
long  in  Water,  are  fo  filled  therewith  that 
at  length  the  Moifture  between  the  Grav¬ 
ing  and  the  Planks  throws  it  off,  and  in  time 
will  take  place  of  all  that  the  Planks  can  be 
tin&ured  with. 

642.  Salt-water  will  prey  upon  Pitch, 
but  when  mixed  with  Brimftone  it  becomes 
more  ferviceable.  Turpentine  and  Brimftone 
is  the  beft  Compofition  he  has  met  with,  and 
comes  home  from  a  Voyage  with  leaft  Da¬ 
mage  from  Water  or  the  Soil.  The  Method 
of  doing  Eaft-India  Ships,  is  by  firft  fheath- 
ing,  and  then  filling  that  Sheathing  with  fmall 
broad-headed  Nails,  which  is  about  double 
the  Expence  of  common  Sheathing ;  it  is  a 
fafe  and  fure  Fence  from  the  Worms,  and 
becomes  in  a  little  Time  one  continued  Cak*e 
of  Ruft,  and  is  not  liable  to  be  damaged  by 
Cables  or  common  Accidents.  Sheathing  is 
of  great  fervice  in  preferving  a  Ship  fafe  and 
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tight,  if  there  were  no  Worms  in  the  Sea,  and 
is  therefore  good  in  long  Voyages. 

643.  A  Person  who  has  been  much  in 
the  Eajl-Indies ,  informs  me  that  they  have 
there  an  effectual  way  to  prevent  the  Worms 
deftroying  their  Ships,  viz.  by  paying  them 
firft  with  a  Mixture  of  Muftard-oil,  (which 
abounds  there)  and  Lime  of  Shells,  and  Hogs 
Blood :  Rape-feed-oil  which  is  cheap,  will 
probably  do  as  well.  They  then  ftieath  the 
Ship  the  Sheathing  muft  be  renewed  after 
fome  Years,  He  fays  Ships  have  been  thus 
preferved  for  a  great  Number  of  Years. 

644.  In  the  Spectacle  of  Nature ,  Vol.  III. 
p.  130.  there  is  Mention  of  a  Paying  for 
Ships  to  prevent  the  Worms,  made  of  Pitch, 
Train-oil,  Tallow  and  Glafs,  which  muft 
be  often  repeated, 

643.  The  Indians  make  ufe  of  the  d roily 
Part  of  Aloes  to  befmear  the  Bottom  of  their 
Ships,  viz.  becaufe  this  Part  of  Aloes  will  not 
diffolve  in  Water,  p.  58.  of  the  Method  of 
preferving  Drugs.  And  might  not  this  do 
well  to  prevent  the  Worm  ? 
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646.  I  am  informed  that  the  Muscovites 
prevent  the  Worms  from  eating  Planks  by 
foaking  deep,  Oil,  or  Spirit  of  Vitriol,  and 
Copperas,  while  the  Planks  are  wetted  and 
warm  for  bending. 

647.  As  Verdigreafe  is  moft  noxious  to  all 
Animals,  it  might  be  well  to  mix  it  with  the 
Paying  of  Ships :  Or  if  Copper-filings  were 
mixed  with  the  Paying,  Sea-water  would 
turn  them  into  Verdigreafe, 

648.  It  might  be  well  alfo  to  lay  Planks 
to  foak  in  Water,  ftrongly  impregnated  with 
Verdigreafe,  for  if  it  can  be  made  to  foak 
fome  Depth  into  the  Planks,  it  would  be  an 
effectual  Means  to  preferve  them  from  the 
Worms. 

649.  Mr.  Andrew  Reidy  in  his  Book  on 
the  Acid  of  Tar,  is  for  the  Trial  of  the  acid 
Juice  of  Tar,  prepared  either  with  Copperas 
or  Oker,  to  preferve  Ships  either  from  Rotting 
or  Worm-eating  5  as  the  F inlanders  preferve 
their  Timber-Houfes  from  decaying  100  and 
150  Years,  by  painting  them  with  Acid  of 
Tar  mixed  with  pulverized  Oker,  which 
Acid  is  everywhere  thrown  away.  If,  as 

U  4  Dr. 
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Dr.  Lewis  of  Kingjhn  informs  me.  Oil  and 
Litharge  will  prevent  Moifture  from  foaking 
into  Fir,  then  this  might  be  a  good  Prefer va- 
live  of  Fir-board  Sheathing  from  decaying. 

i 

650.  The  following  is  an  approved  Me¬ 
thod  to  prefer ve  the  Boards  and  Timber  of 
Out-door  Work,  viz.  Melt  fix  Pounds  of 
Pitch,  add  by  fifting  one  Pound  of  dried 
brown  Spanijh  or  Whiting,  and  a  Quart  of 
Linfeed-oil. 

651.  Some  have  propofed  to  prevent  the 
Worms  eating  Ship-planks,  by  wafhing  them 
often  with  aDecodtion  of  Arfenick,  which  will 
deftroy  Bugs ;  and  it  is  thought  that  cold 
Sea-water  will  not  diffolve  the  Arfenick,  tho’ 
hot  Water  will.  But  it  is  to  be  feared  that 
when  a  Ship  is  broomed  or  breamed  with 
Fire  to  burn  off*  the  Filth,  that  Heat  may 
raife  noxious  arfenical  Vapours.  Mr.  Reid  in¬ 
forms  me,  that  in  China  they  divide  their 
Ships  into  feveral  Water-tight  Partitions,  fo 
that  the  Ship  will  not  fink  if  there  be  a 
Leakage  in  one  Partition. 

652.  As  Fires  frequently  happen  by  the 
boiling  over  of  Pitch  or  Tar,  the  following 

Method 
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Method  for  preventing  the  fame  having  by 
repeated  Experiments  been  found  effectual, 
is  recommended  to  the  Publick  in  the  print¬ 
ed  Propofals-of  the  London  Infurance-office. 

653.  At  the  Bottom  of  the  Veffel,  wherein 
Pitch  or  Tar  is  to  be  boiled,  put  fome  foft 
Birdlime;  then  let  the  Veffel  be  heated  gra¬ 
dually,  that  the  Birdlime  may  be  diffolved 
before  the  Pitch  or  Tar  boils  ;  which  may 
be  known  by  the  riling  of  fmali  yellow  Bub¬ 
bles  round  the  Sides  of  the  Boiler  ;  and  when 
they  appear,  the  L/quor  will  not  be  apt  to 
boil  over. 

654.  The  Veffel  muff  not  be  filled,  but 
fome  Room  left  for  Boiling ;  and  in  large 
Veffels,  wherein  twenty  or  thirty  Gallons  are 
to  be  boiled,  the  Depth  of  fix  or  feven  Inches 
ihould  be  left  unfilled  ;  it  muft  be  kept  ftir- 
ring  while  it  is  heating,  until  the  foremen- 
tioned  Bubbles  arife. 

655.  Care  muft  be  taken,  that  nothing 
cold  be  thrown  into  it  while  it  is  boiling  ;  fo 
that  if  Brimftone  is  to  be  mixed  with  it,  or 
any  Pitch  or  Tar  is  to  be  added,  the  Fire 
muft  firft  be  damped  or  taken  away ;  and 

when 
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when  the  Liquor  ceafes  to  boil,  then  put  in 
Birdlime  proportionable  to  the  Quantity  of 
Pitch  or  Tar  to  be  added,  and  taking  the 
Precautions  aforefaid  for  Boiling. 


656.  For  a  Barrel  of  clean  Tar,  (from 
thirty-two  to  thirty-fix  Gallons)  or  for  a 
Barrel  of  good  Pitch,  (about  two  Cent,  and 
half)  four  or  five  Ounces  will  be  fufficient^ 
but  if  the  Pitch  is  foul  or  foft,  fix  Ounces 
in  nil:  be  put  in  at  a  Medium, 

7  or  8  Galls,  of  Tar3 
4-  C.  of  Pitch. 


one  Ounce  to 


{i 


6^7.  Perhaps  fome  other  cheaper  clam¬ 
my  vegetable  Subftances  may  have  the  like 
good  Effedtif  made  of  Barley,  Rye,  or  Wheat- 
meal  3  at  leaft  it  may  be  well  to  try  the  Thing 
in  little  in  a  Pipkin. 


A 

I 


A  Pr$ - 


Progress  of  FIRES,  &*c.  299 


A  Propofal  for  checking  in  fome  degree 5 
the  Progrefs  of  Fires, 

658 .  rnp  HE  LATE  deftrudtive  Fire  in 
JL  Cornhill ,  London ,  bringing  to  my 
Mind  what  I  had  long  fince  thought  a  pro¬ 
bable  Means  to  check,  in  fome  degree,  the 
fpeedy  Progrefs  of  Fires  5  which  if  it  could 
be  eflfedted,  would  be  of  great  Importance; 
I  made  the  following  Experiment  in  order  to 
form  fome  Judgment  of  the  matter,  viz.  I 
placed  on  two  Garden-pots  a  dry  Fir-board, 
which  was  half  an  Inch  thick  and  nine  Inches 
broad ;  and  covered  nine  Inches  length  and 
breadth  of  it  with  an  Inch  depth  of  com¬ 
mon  damp  Garden-earth,  fencing  this  Earth 
on  each  Side  with  two  Courfe  of  Bricks,  in 
order  to  make  a  Fire-place  to  contain  the 
Wood  Fuel  and  live  Coals,  frequently  blow¬ 
ing  with  Bellows  in  order  to  keep  the  Fire  to 
a  vigorous  Heat ;  which  was  done  for  two 
Hours  Continuance  before  the  Fir-board  was 
burnt  through,  when,  there  was  only  a  weak 
lambent  Flame  at  the  under  Part  of  the 
Board ;  but  it  could  not  flame  out  for  want 
of  proper  Fuel,  becaufe  the  Subftance  of 
the  Board  was  reduced  to  a  brittle  Charcoal 
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by  the  Heat  of  the  Inch  depth  of  Earth 

which  lay  on  it,  and  which  hindred  the 

_  *\ 

burning  Board  from  flaming :  And  it  was 
obfervable  that  the  Edges  of  the  Board  burn* 
only  with  a  live  Coal  like  a  Match,  being 
hindred  from  flaming  by  the  Earth  which  lay 
upon  the  Board. 

659.  May  it  not  hence  be  reafonably  in¬ 
ferred,  that  when  a  Houfe  is  on  fire  it  may 
be  a  probable  Means  confiderably  to  retard 
the  Progrefs  of  the  Fire,  to  cover  with  Earth 
the  Floors  of  feveral  of  the  adjoining  and 
more  diftant  Houfes,  which  ftand  in  the 
Courfe  of  the  Progrefs  of  the  Flames.  The 
thicker  the  Earth  is  laid  fo  much  the  better ; 
but  if  Time  will  not  permit  to  lay  it  more 
than  an  Inch  thick,  then  fuppofing  twenty- 
feven  Men  to  carry  each  a  cubick  Foot  of 
Earth,  which  will  be  a  cubick  Yard  3  that 
cubick  Yard  of  Earth  will  cover  thirty- fix 
fquare  Yards  of  Floor  an  Inch  thick,  which 
repeated  feveral  Times,  would  foon  cover  all 
the  Floors  of  a  Houfe  :  And  as  the  Fire  pfo- 
bably  mounts  with  great  Rapidity  and  Fierce- 
nefs  up  the  Stair-cafes,  it  will  be  well  to  lay 
much  Earth  on  the  Stairs,  which  will  give 
fome  Check,  efpecially  as  the  Earth  on  the 
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Stairs  and  Floors  may  be  wetted  by  the  Fire- 

I  engines. 

660.  And  as  Fires  often  catch  from  Houfe 
to  Houfe  at  their  upper  Parts,  an  upper  Floor 
!  covered  with  Earth,  with  the  Rafters  burning 
1  on  it,  will  not  only  flame  lefs,  but  will  alfo 
be  the  longer  in  burning  to  fuch  a  degree  as 
to  fall  on  the  next  Floor ;  and  when  fallen 
therq,  it  will  alfo  be  the  longer  in  burnings 
on  account  of  the  Earth  on  that  Floor ;  and 
the  Flames  alfo  will  be  the  lefs,  and  confe- 
quently  will  not  be  fo  apt  to  fire  the  next 
Houfe.  This  Method  muft  doubtiefs  be  bet¬ 
ter  than  to  blow  up  Houfes  in  order  to  flop 
the  Progrefs  of  Fire. 


661.  Earth  may  mo  ft  com  mod  ion  fly  be 
had,  and  that  free  from  the  ufual  Crowd  on 
fuch  Occafions,  either  in  the  back  Yards  or 
Cellars,  and  other  Ground-rooms ;  and  Pick-* 
axes,  Spades  and  Shovels,  with  a  proper 
Number  of  fmall  Sacks,  may  lay  ready  for 
Ufe  with  the  Fire  engines.  If  the  Sacks  are 
big  enough  to  contain  two  Bufhels,  then  a 
Bufhel  of  Earth  may  conveniently  be  carried 
in  each  of  them  like  a  W allet  over  the  Should 
der,  with  half  the  Earth  at  each  End. 
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662.  This  Pvlcthod  might  be  very  fervicc** 
able  where  there  is  no  Water,  or  but  little, 
only  fuflicient  to  wet  the  Earth. 

663.  These  Hints  from  one  who  never 
faw  a  Houfe  on  fire,  will,  ’tis  hoped,  be  far¬ 
ther  improved  by  thofe  who  have  more  Ex¬ 
perience  and  Skill  in  thefe  Affairs. 

664*  I  am  informed  that  it  is  a  common 
Practice  in  Scotland ^  in  cafe  of  Houfes  on  fire, 
to  lay  Dung  and  Muck  on  the  Floors,  and  to 
throw  Water  on  it;  which,  where  it  can 
readily  be  had,  muff:  be  of  good  Service. 

i-  -  *>..-•  .  •  .  .  .  •  *  -  *  -  .  .  . 

J  ;  .  .  -•  '  «  . •  ‘ 

665.  And  by  a  Letter  dated  July  i7,  1?5e, 
from  his  Excellency  Mr.  Porter ,  our  Ambaf- 
Ldor  at  Conftantinople ,  £0  the  Rev.  Mr.  Wet- 
ftein.  Chaplain  to  her  Royal  Hjghnefs  the 
Piincefs  of  Pales ,  the  Reafonablenefs  of  this 
Praflice  is  confirmed  ;  in  which  he  fays,  viz. 
that  though  he  communicated  the  Propofal 
to  them,  (which  I  fent  him  two  or  three 
^  ears  fince)  yet  they  did  not  comprehend  the 
Reafonablenefs  of  it :  but  that  in  the  great 
Fne  which  happened  there  the  fourth  of  that 
Month,  and  deftroyed  22,372  Houfes,  their 
Zeal  to  fave  the  Patriarchal  Church  and  the 
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Greek  Church,  excited  feme  of  them,  when 
it  was  thought  all  human  Means  were  vain, 
to  throw  Dirt  on  the  nearly  flat  Roofs  of  the 
Houfes  (which  were  low)  of  an  intervening 
Street ;  others  improved  on  it  by  firft  wetting 
the  Earth,  and  then  plaftering  it  on  the  Roofs 
of  the  Houfes ;  and  thereby  flopped  the  Pro- 
grefs  of  the  Flames,  which  with  the  Fire  in 
the  preceding  September ,  burnt  down  two- 
thirds  of  the  City. 

I 

666.  Considering  the  frequent  great  De- 
vaftations  by  Fire  in  many  large  Towns  and 
Cities,  it  has  long  been  a  matter  of  Wonder 
to  me,  that  it  has  not  many  Ages  fince  put 
Mankind  upon  fo  obvious  and  effectual  a  Re¬ 
medy  to  this  great  Evil,  viz.  the  obliging 
People  to  build  thick  Partition  Walls  of  Brick 
or  Stone  between  all  new-built  Houfes,  as 
has  been  wifely  praftifed  in  London  for  more 
than  forty  Years  paft,  to  the  very  great  Bene¬ 
fit  of  the  Inhabitants. 

667.  And  would  it  not  be  a  prudent  Pre¬ 
caution  in  Cities  and  large  Towns  already 
built,  efpecially  where  the  Houfes  are  only 
of  Timber,  to  have  Partition  Walls  of  Brick 
©r*  Stone  between  every  tenth  or  twentieth 
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Houfe,  or  in  what  other  Proportion  fhall  be 
thought  proper.  This  to  be  done  at  the 
common  Expence  of  the  Owners  of  the 
Houfes  in  every  Street. 


A  Propofal  to  try  if  the  Force  of 
Hurricanes  can  in  aity  degeee  be 
abated  : '  As  alfo  to  abate  the  Nox- 
ioufnefs  of  fome  Kinds  of  fultry 
fulphureous  Airs  in  hot  Cdi mates . 

668.  TPJEING  INFORMED,  that  for 
,1  J  a  Day  or  two,  more  or  lefs,  before 
the  dreadful  Hurricanes  which  arife  at  Ja¬ 
ma  ica  and  the  Leeward  IJlands ,  there  is  a  very 
hot  fultry  Air,  to  fuch  a  degree  as  to  wither 
the  green  Leaves ;  alfo  that  the  Sea  is  agitated 
with  great  Surges:  and  having  fhewn  by  feveral 
Experiments  in  my  Analyfis  of  the  Air,  that 
fuch  fultry  Heat  in  the  Air  is  probably  owing 
to  the  great  Ferment  which  arifes  between 
afcending  fulphureous  Vapours  and  the  very 
cold  denfe  defcending  purer  Air,  whofe  ex- 
'  panfive  Elasticity  is  thereby  deftroyed,  and 
that  in  great  Quantity  ;  and  alfo  inftantly, 

when 


when  the  Ferment  increafes  to  the  Degree  of 
explofive  Lightening,  which  in  the  time  of 
Hurricanes  is  great  and  inceffa.nf,  with  only 
a  little  Thunder  at  fir  ft,  (for  in  proportion  to 
the  Degree  of  Vacuum  in  the  Air,  Sound 
will  be  abated  $)  this  attended  with  very  black 
Clouds,  which  are  occafioned  as  well  as  the 
Violence  of  the  Hurricane,  by  a  great  Quan¬ 
tity  of  elaftic  Air’s  being  deprived  of  its  ex- 
panfive  Force ;  whereby  a  considerable  De- 
gree  of  Vaccuum  being  made  in  the  Air, 
which  before  fu Sain’d  its  watry  Vapours  in 
a  more  rare  difperfed  State,  they  are  now 
condenfed  into  black  Clouds  *  The  circum¬ 
ambient  Air  alfo  rufhing  into  the  Vacuity 
with  great  Velocity  and  Violence  from  all 
Quarters,  thereby  makes  thofe  tempeftuous, 
rebuffing,  whirling  Hurricanes,  which  bear 
down  all  before  them  with  Devaluation  and 
Definition. 

669.  These  Circumftances  confidered, 
whatever  the  Event  may  be  on  Trial,  I  hope 
it  will  not  appear  ridiculous,  but  a  Thing  wor¬ 
thy  of  Confideration  j  whether,  in  a  matter 
of  fo  great  Importance,  fame  Means  might 
not  be  found  out  to  inkindle  the  Sulphureous 
Vapours  fome  Hours  before  they  would  kin- 
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die  if  left  to  themfelves ;  and  thereby  pro¬ 
bably  to  abate  the  Force  of  the  Hurricane  by 
Jetting  it  off  thus  prematurely  before  there 
was  too  great  a  Quantity  of  fulphureous  Va¬ 
pours  collected  together,  or  before  the  ful¬ 
phureous  Ferment  was  arrived  to  fuch  a  de¬ 
gree  as  to  have  its  greateft  Quantity  of  Matter 
ready  for  Explofion. 

670.  Attempts  of  this  kind  might  be  made 
with  Bombs,  or  Granadoes,  (hot  to  great 
Heights  out  of  Cannon,  or  by  Rockets.  Some 
Rockets  have  been  obferved  to  mount  1200 
Yards  up  in  the  Air,  which,  as  well  as 
Bombs,  carry  a  Train  of  Fire  to  great 
Heights  up  into  the  Air,  and  then  burft  with 
Wild-fire  in  them;  which  might  alfo  be  put 
into  the  Bombs  and  Granadoes,  to  try  if  the 
fulphureous  Vapours  in  the  Air  might  not 
thereby  be  inkindled  ;  as  it  is  well  known 
that  the  Flame  of  a  Candle  will  kindle  the 
like  Vapours  in  Mines,  and  make  them  go 
off  with  a  vaft  Explofion  :  Or  Paper-kites 
may  be  raifed  to  a  very  great  Height,  by 
fixing  the  Line  of  the  firii  Kite  to  the  Body 
of  the  fecond  Kite,  and  fo  on  to  the  third, 
fourth,  or  fifth,  &c*  Kite;  the  lower  Kites 
to  be  larger  and  larger  than  the  preceding 
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Upper  ones :  And  a  Rocket  might  be  fired 
by  means  of  a  Match  at  the  upper  Kite  when 
at  its  greateft  Height.  Piftol-barrels  might 
alfo  by  the  fame  means  be  fired  off  at  great 
Heights. 

671.  Another  Way  of  attempting  the 
Thing  might  be  by  Phofphorus ,  or  by  the 
violent Effervefcences  which  are  caufed  by  fe~ 
veral  Mixtures,  particularly  fuch  as  Copperas- 
Rones,  &c .  or  Filings  of  Iron,  or  Pyrites, 
with  Aqua-fortis>  or  other  acid  Spirits  5  the 
Fumes  of  which  I  have  (hewn  make  a  vio¬ 
lent  Ferment  and  Effervefcence  with  Air,  and 
deftroy  much  of  its  Elafticity.  This  effer- 
vefcent  Mixture  might  be  put  into  a  fmall 
deep  Pot  fixed  to  the  Pole  of  a  Rocket,  or 
to  the  Kites  -y  as  might  alfo  Phofphorus .  Thefe 
fulphureous  Vapours  being  thus  carried  to 
great  Heights  in  the  Air,  might  more  pro¬ 
bably  take  effeft  there  than  near  to  the  Earth, 
on  account  of  the  greater  Ferment  it  is  pro¬ 
bably  in  there  with  the  purer  Air:  And  if 
once  inkindled,  the  fiery  Effervefcence  of  the 
Air  would  foon  expand  with  great  Velocity 
as  far  as  the  Air  was  prepared  to  receive  it, 
on  account  of  the  great  Quantities  of  fill- 
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phureous  Vapours  it  was  there  impregnated 
with. 

672.  It  is  probable,  that  a  eonfiderable 
Quantity  of  thefe  fulphureotis  Vapours  are 
not  fo  high  in  the  Air  as  to  be  above  the 
Reach  of  Cannon-fhot ;  for  thofe  who  have 
been  on  high  Hills,  have  obferved  Lightening 
to  inkindle  among  the  Clouds  below  therm 
And  as  thefe  fulphureous  Vapours,  which 
caufe  Lightening,  afcend  from  the  Earth,  fo 
it  is  thence  probable,  as  alfo  from  the  fultry 
Ferment  which  is  then  felt  in  the  Air,  that 
they  are  in  great  Plenty  in  the  lower  Regions 
of  the  Air,  but  do  not  ufually  inkindle  into 
Lightening  till  they  come  to  intermix  with 
the  purer  Air  above  the  Clouds,  as  is  pro¬ 
bable  from  the  Event  of  feveral  Experiments 
in  the  Analyfn  of  the  Air . 

673.  And  whereas,  as  it  is  above  ot> 
ferved,  that  the  Sea  is  for  fome  Days  before 
a  Hurricane,  agitated  with  great  Surges;  this 
I  think  mays  probably  be  accounted  for  by 
the  Fermentation  of  feparate  Volumes  of  ful¬ 
phureous  Vapours  here  and  there  with  the 
purer  Air,  whereby  the  Air  in  thofe  feparate 
Parts  being  deflroyed,  will  caufe  the  Sea- 
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water  to  rife  and  fwell  into  Waves,  which 
are  again  inftantly  repelled  downwards  by 
the  Force  of  the  Air,  which  muft  needs  de~ 
fcend  with  Rapidity  to  fill  up  the  void  Space, 
And  this  is  a  probable  Reafon  why  the  Sea  is 
agitated  in  fome  great  Earthquakes,  as  at  Port- 
Royal  at  Jamaica ,  viz.  by  the  like  Explosions 
of  large  Volumes  of  fulphureous  Vapours  on 
mixture  with  the  pure  Air,  as  I  have  fhewn 
in  my  Treatife  on  Earthquakes. 

674.  I  am  credibly  informed,  that  the  ful¬ 
phureous  Vapours  in  Sir  James  Lowther’s 
Coal-mines  near  Whitehaven  being  apt  to  kin¬ 
dle  into  an  Explofion  by  the  Flame  of  a 
Candle,  they  have  found  means  to  procure 
a  Light  for  the  Miners  to  work  by,  viz .  by 
the  iticeffant  ftriking  Fire  with  Flints  on  the 
Steel  Edges  of  fwiftly  revolving  Wheels. 
Whence  we  fee,  that  fulphureous  Vapours 
are  more  apt  to  be  inkindled  by  fome  kinds 
of  Fire  than  by  others ;  which  fhews  the 
Reafonablenefs  of  trying  in  this  Method  all 
imaginable  Varieties  of  Fires  and  effervefcent 
Mixtures. 

675.  The  Vapours  arifing  from  the  E'ffer- 
vefcence  of  a  Mixture  of  Oil  of  Vitriol  and 
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Filings  of  Iron,  will  be  inkindled  into  a  Flame 
by  the  Approach  of  an  electrified  Body ;  and 
Air  is  eleCtrical  alfo  by  the  Flame  of  a 
Candle. 

676.  In  Penfihania  Mr.  Franklin  having 
fixed  a  Veflel  of  Spirit  of  Wine  and  Iron-wire 
to  the  Tail  of  a  Kite,  the  Spirit  of  Wine  was 
fired  in  a  fnlphureous  and  confequently  highly 
eleCtrical  State  of  the  Air.  Hence  it  feems 
probable  that  the  inkindling  fnch  a  fulphureous 
State  of  the  Air,  may  by  fome  fuch  Means  be 
haftened. 

677.  It  would  be  advifeable  to  repeat 
hourly  Trials  of  this  kind,  m.  till  the  Ef- 
fervefcence  of  the  Air  was  arrived  to  fuch  a 
degree  as  to  qualify  it  to  be  inkindled  by  thefe 
Means,  if  on  trial  they  (hall  be  found  to  have 
any  Degree  of  fuch  Efficacy. 

678.  As  to  Whirlwinds,  fuch  Attempts  to 
check  them  would  be  to  no  purpofe,  becaufe 
they  are  not  occafioned  by  fulphureous  inflam¬ 
mable  Vapours,  but  by  Eddies  in  the  Air. 

679.  If  very  fulphureous  Air  can  thus  be 
inkindled,  it  might  be  of  great  Service  in  other 
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Cafes  where  the  long  Continuance  of  fuch  State 
of  the  Air  is  very  prejudicial  to  the  Inhabi¬ 
tants,  fo  as  to  make  them  in  feveral  hot  C1L 
mates,  to  wifh  for  Lightening ;  which,  as  l 
am  credibly  informed,  is  fometimes  the  cafe 
in  Charles-Town  in  South-Car  olina ,  where  the 
long  Continuance  of  a  reddifh  dufky  fulphu- 
reous  State  of  the  Air  makes  it  very  unwhole- 
fome,  but  becomes  healthy  again  when  the 
Air  is  purified  by  Lightening. 

680.  The  Reafon  why  Thunder-clouds 
are  obferved  to  go  contrary  to  the  Wind, 
feems  to  be  this,  viz,  In  that  fulphureous 
State  of  the  Air  much  Air  being  deftroyed,^ 
the  watry  Vapours  are  thereby  condenfed 
into  darker,  thicker  Clouds,  called  Thunder¬ 
clouds  ;  and  the  Degree  of  Vacuum  caufes  an 
oppofite  Wind  to  rufh  in,  which  being  de- 
ftroyed  by  the  fulphureous  Vapours  and  the 
Lightening,  more  and  more  black  thick 
Clouds  are  formed  in  a  Direction  contrary 
to  the  Wind,  till  at  length  they  are  condenfed 
to  fuch  a  degree  as  to  fall  down  in  what  are 
commonly  called  great  Thunder-fhowers.  •> 
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Some  Experiments  and  Qbfervations  on 
the  Princefs  op  Wales’^  lce-houfe  at 
Kew  :  And  on  the  Degrees  of  Cold - 
nefs  of  a  Mixture  of  pounded  Ice 
and  Salt5  and  of  Iced  Cream, 

68 1.  HE  WELL  of  the  Ice-houfe 

A  is  about  fifteen  Feet  deep,  and 
the  Height  of  its  Dome  the  fame  ;  the 
Thicknefs  of  its  Crown,  Brick  and  Earthy 
6  +  4-  Feet. 

-  682.  June  17,  at  12.  The  Warmth  in  the 
Shade  near  the  Ice-houfe,  42  Degrees  above 
the  freezing  Point,  by  Farenheifs  Mercurial 
Thermometer. 

683.  When  the  Ball  of  the  Thermometer 
was  half  an  Inch  diftant  from  the  Ice  in  the 
Ice-houfe,  the  Mercury  ftood  4  Deg.  above 
Freezing,  or  into  Thawing;  and  yet  the  Ice 
did  not  thaw,  viz.  for  want  of  the  Acid  in 
the  clofe  confined  Air :  for  when  acid  Salt  is 
mixed  with  pounded  Ice  it  immediately  melts* 
and  that  notwithftanding  its  Coldnefs  at  the 
fame  Time  greatly  increafes. 

684, 
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684.  When  the  Ball  of  the  Thermometer 
touched  the  Ice,  the  Mercury  flood  at  the 
freezing  Point. 

685.  Aug,  5,  at  11  Morn.  The  Wind 
Northerly,  the  Warmth  in  the  Shade  near  the 
Ice-houfe,  was  67. 

686.  In  the  Houle  near  the  Crown  of  the 
Arch  54,  a  little  above  the  Straw  which  lay 
on  the  Ice  54, 

687.  It  is  of  great  Importance  to  have 
this  Straw  which  lies  on  the  Ice  very  dry  3 
when  therefore  it  grows. damp,  it  ought  to 
be  changed. 

688.  When  the  Ball  of  the  Thermometer 

was  put  into  a  Mixture  of  pounded  Ice  and 
Salt,  the  Mercury  was  34  Deg.  below  the 
freezing  Point,  whereas  8  Deg.  below  Freez¬ 
ing  will  freeze  the  T’hames  over,  if  it  continue 
fo  cold  for  force  Days  3  pounded  Ice  and 
Aqua-fortis  is  very  much  colder  than  a  Mix¬ 
ture  of  Ice  and  Salt.  - 

689.  It  was  very  obfervable  that  as  the  ' 
Mixture  of  acid  Salt  and  Ice  melted,  the 
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Cold  increafed  to  34  Deg.  below  the  freezing 
Point,  but  in  feven  Minutes  it  began  to  grow 

Ids  cold  3 

690.  Now  34  Deg.  below  the  freezing 
Point,  is  c>8  Deg.  colder  than  human  Blood, 

which  is  64.  Bofom-heat  62. 

69 1  *  Having  placed  the  Thermometer 
in  Cream  without  Sugar,  when  frozen  to  Ice 
it  was  6  Deg.  below  Freezing. 

692.  August  7,  at  Noon*  When  the 
Warmth  in  the  Shade  was  72,  Cream  with 
Sugar  froze  4  Deg.  into  Freezing,  and  when 
taken  out  of  the  freezing  Mixture,  in  feven 
Minutes  the  Thermometer  rofe  two  Degrees, 
in  feven  Minutes  more  a  Degree  more,  in 
feven  Minutes  more  half  a  Degree  above 
Freezing,  in  30  Minutes  10  Degrees  above 
Freezing.  The  Diameter  of  the  Cream  in 
which  the  Thermometer  flood,  was  full  four 
Inches. 

693.  Could  Iced  Cream  be  made  as  cold 
as  a  Mixture  of  Ice  and  Salt,  if  eaten  then, 
it  would  probably  inftantly  kill;  for  the  in- 

.1 

ienfe  Coldnefs  of  fuch  a  Mixture  has  been 

known 
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known  to  maim  the  Hands  and  mortify  the 
Fingers  of  thofe  who  have  unwarily  handled 
it  for  fome  Time. 

694.  And  as  Iced  Cream  is  commonly 
not  eaten  till  about  half  an  Hour  after  it  is 
taken  out  of  the  freezing  Mixture,  it  is  pro¬ 
bably  ufually  eaten  when  it  is  fome  Degrees 
into  Thawing,  and  probably  more  fo  in  warm 
Climates  $  and  as  Iced  Cream  is  about  64 
Degrees  colder  than  our  Blood,  it  ought 
doubtlefs  to  be  eaten  fparingiy  and  with 
Caution  :  And  the  like  Precaution  (hould  be 
ufed  in  the  drinking  of  Liquors  cooled  with 
Ice,  efpecially  when  Perfons  are  warmed  with 
Exercife  or  Labour,  many  labouring  People 
having  been  killed  by  drinking  when  very 
hot,  cold  Beer  or  Water,  which  has  probably 
been  no  cooler  than  16  or  20  Degrees  above 
the  freezing  Point ;  for  common  Well-water, 
and  the  Warmth  of  the  Earth  at  that  Depth, 
is  about  14  or  16  Degrees  ;  which  is  the 
Reafon  why  it  is  neceffary  to  have  a  coniider- 
able  Thicknefs  of  Straw  between  the  Ice  and 
the  Walls  of  the  Ice-houfe. 

695.  The  Bleat  of  Holt  Water  in  Leicef- 
terjhire  is  85  Degrees,  the  King  s  Bath  at 

Bath 
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Bath  82,  Buxton  in  Darbyfoire  54,  Briftol 
hot  Well  47,  St.  Winifred's  at  Holywell  32. 
Captain  Ellis  found  the  Degree  of  Cold  in 
Hud/on  s- Bay  88  Degrees  below  the  freezing 
Point,  and  Monf.  Delijle  found  it  feveral  De¬ 
grees  colder  in  Siberia,  viz.  1 25. 

f 

696.  July  11,  I  found  the  Warmth  of 
the  Blood  of  a  Turtle  which  was  killed  in 
the  Princefs  of  Wales  s  Kitchen  at  Kewy  to  be 
32  Deg  rees,  viz .  half  as  warm  as  human 
Blood,  and  double  the  Warmth  of  common 
Spring  or  Well-water ;  the  Warmth  of  the 
Water  in  which  it  was  before  it  was  killed, 
was  36,  the  Warmth  of  the  Air  in  the  Shade 
68  :  The  Lungs  of  the  Turtle  are  large,  and 
dilate  much,  the  Air-veficles  are  as  large  as 
thofe  of  other  Animals  which  can  live  a 
confiderable  time  under-water  without  breath¬ 
ing,  viz.  Frogs,  Toads,  Evets,  &c. 


An 
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An  Account  of  an  Experiment  f  jewing 
the  ill  Confequence  of  drinking  Tea, 
or  other  Liquors  very  hot . 


69 7,  T  PUT  the  thickeft  End  of  a  fmal! 

X  fucking  Pig’s  Tail  into  a  Cup  of 
Green-tea,  when  the  Heat  of  it  was  114  De¬ 
grees  above  the  freezing  Point  by  Farenbeifs 
Mercurial  Thermometer,  that  is,  fifty  Degrees 
hotter  than  human  Blood,  which  is  fixty- 
four  Degrees,  a  Degree  of  Heat,  at  which  the 
war  me  ft  Tea  is  often  drank.  This  Decree  of 
Heat  foon  fcalded  the  Skin  fo  much,  that  in 
lefs  than  a  Minute  the  Hair  flipped  ealily  off. 


698,  After  cutting  the  fcalded  Part  of  the 
Tail  off,  which  was  about  an  Inch  long,  I  put 
the  fame  unfcalded  End  of  the  Tail  into  the 
fame  Tea  when  its  Heat  was  94  Degrees  or 
30  Deg.  hotter  than  the  Blood,  viz.  above  half 
the  Heat  of  boiling  Water,  which  is  180  De¬ 
grees,  a  Degree  of  Pleat,  than  which  few  drink 
it  cooler.  This  alfo  fcalded  the  Skin  in  a  Mi¬ 
nute,  fo  as  to  caufe  the  Hair  to  come  off  eafiiy. 


699.  There  is  therefore  from  thefe  Experi¬ 
ments,  Reafon  to  fufpedt  that  the  frequent  daily 
drinking  of  fuch  hot  Liquor  is  hurtful,  agree¬ 
ably  to  the  general  Opinion  cf  Phyficians. 


An 
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An  Account  of  fame  farther  Improve¬ 
ments  made  in  the  Methods  of  dijlil  - 
ling  great  Hudntities  of  Sea-water 
without  Ventilation^  jince  the  Public 
cation  of  my  Book  oil  that  Subjecl . 


700.  T  FOUND  the  Heat  of  the  Wreak 
jL  of  boiling  Water  in  the  upper  Part 
of  a  clofed  Boiler,  to  be  equal  to  the  Heat  of 
boiling  Water,  viz.  212  Degrees  by  Faren - 
keifs  Mercurial  Thermometer,  the  Ball  of 
which  was  held  in  that  Wreak  two  Inches 
above  the  Surface  of  the  boiling  Water ;  but 
when  the  Bail  of  the  Thermometer  was  within 
two  Inches  of  boiling  Water  in  an  open  Still 
without  its  Plead  on,  and  four  Inches  below 
the  Mouth  of  the  Still,  then  the  Mercury 
rofe  but  to  180  Degrees,  viz.  thirty- two  De¬ 
grees  ihort  of  the  Heat  of  boiling  Water,  the 
cooler  incumbent  Air  continually  defcending 
among  the  lighter  hot  afcending  Vapours. 

70 1«  And  finding  the  Heat  of  the  Air 
blown  through  a  Worm- pipe  twelve  Feet 
long  and  half  Inch  diameter,  the  Worm-pipe 
.Tub  being  full  of  fcal ding-hot  Water,  to  be 
162,  the  Heat  of  the  fcalding  Water  in  the 

Tub 
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Tub  being  1 88  Degrees5  a  like  Worm-pipe 
was  fixed  in  the  Head  of  Mr.  Durand' s  Still, 
a  Pewterer  in  St.  Martin' s- lane,  in  order  to 
try  whether  the  blowing  fuch  hot  Air  in 
Showers  up  through  the  boiling  Water  in  the 
Still,  would  proportionably  increafe  the  Quan¬ 
tity  of  the  Liquor  diftilled  ;  but  the  additional 
Increafe  was  on  trial  found  to  be  very  incon- 
fiderable. 

702.  I  found  the  Pleat  of  the  Wreak  of 
boiling  hot  Water  in  a  Boiler  without  a  Co¬ 
ver  on  it,  at  two  Inches  above  the  Water,  to 
be  16 1  Degrees,  viz.  fifty-one  Degrees  below 
boiling  Heat  $  and  the  Quantity  evaporated 
in  boiling  an  Hour,  was  5-4-4  Pounds, 
the  Diameter  of  the  uncovered  Pot  at  the 
Surface  of  the  Water  being  9  +  4-  Inches, 
whereas  6-4-4  Pounds  were  evaporated  in 
an  Hour’s  Boiling  in  the  fame  Pot  when  co¬ 
vered  with  a  Lid,  which  was  railed  fo  as  to  be 
open  full  one-fourth  Inch  for  a  Space  for  the 
afcending  Wreak  to  go  through.  The  Heat 
of  the  Wreak  under  this  Pot-lid  was  212 
Degrees,  viz.  equal  to  the  Heat  of  boiling 
Water.  And  Dr.  Langrijh ,  on  making  the 
like  Trials,  found  that  twelve  Pints,  5  -jH 
Ounces  evaporated  in  an  Hour’s  Boiling,  from 

n  rj 
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an  uncovered  Still,  whofe  Wreak  was  8  +  j 
Inches  diameter  >  but  with  the  Swan-neck 
Still-head  on,  fourteen  Pints  nine  Ounces 
were  diftilled  in  an  Hour.  The  Heat  of  the 
Wreak  of  my  uncovered  brewing  Copper, when 
the  Water  boiled  violently,  was  but  170  De¬ 
grees  at  two  Inches  above  the  Water ;  the 
Diameter  of  the  Copper  at  the  Surface  of 
the  Water,  was  thirty- one  Inches, 

703.  Hence  it  is  reafonable  to  believe, 
that  when  large  Evaporations  are  required, 
the  Quantity  evaporated  may  be  confiderably 
increafed  by  having  a  Cover  to  the  Boiler 
punched  full  of  Holes,  or  oblong  narrow 
Slits  like  a  Nutmeg-grater,  with  the  rough 
Side  uppermoft  5  by  which  means  if  any  of 
the  condenfed  Vapour  fhould  fettle  on  the 
Out-fide  of  the  in  fome  fmall  degree  arched 
Cover,  it  would  trickle  down  in  the  Spaces 
between  the  Holes  or  narrow  Slits,  to  the 
Channel  at  the  lower  Edge,  and  thence  be 
conveyed  away  through  a  Pipe.  The  Size 
and  Number  of  thefe  Holes  or  Slits  muft  be 
found  out  by  Experience ;  the  Scum  of  them 
muft  not  be  fo  great  as  to  cool  the  Vapour 
under  the  Lid  below,  or  very  little  below  the 
Heat  of  boiling  Water. 


7°  4- 
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704.  When  another  Porridge- pot  twelve 
Inches  diameter,  full  of  boiling  Water,  was 
covered  with  an  inverted  Culinder  full  of 
Holes,  and  five  Inches  deep,  the  Mercury  in 
the  Thermometer  was  heated  by  the  Wreak 
only  to  180  Degrees,  viz.  thirty-two  Degrees 
fhort  of  the  Heat  of  boiling  Water:  whence 
it  appears  that  there  were  too  many  Holes  in 
the  Culinder,  fo  as  to  admit  Air  enotfgh  to 
cool  the  afcending  Vapour  as  much  as  it 
was  cooled  in  the  abovementioned  open  Still 
without  its  being  covered  with  its  Head.  There 
was  a  fmall  Degree  of  Damp  on  the  Outfide 
of  the  Culinder,  but  not  enough  to  caufe  it 
to  trickle  down. 

r 

705.  While  I  was  intent  on  thefe  Things, 
it  occurred  to  my  Thought  to  add  to  my  Still- 
head,  which  had  a  Swan-neck  on  its  Top,  a 
Chanel  within- fide  near  its  lower  Part,  to  re¬ 
ceive  the  condenfed  Vapour  which  fettles  on 
and  trickles  down  the  Infide  of  the  Head  ;  the 
Pipe  through  which  the  Liquor  runs  from 
this  Chanel  uniting  with  the  Swan-neck,  a 
little  before  it  enters  into  the  Worm-pipe  of 
the  Worm-tub  ;  both  thefe  Joinings  to  be 
cemented  clofe  with  a  Pafte,  made  with  a 
Mixture  of  equal  Quantities  of  Meal  and 

V  ’  ‘  Chalk, 
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Chalk,  with  a  little  Salt.  By  this  means  near 
doable  the  ufual  Quantity  of  Liquor  was 
diftilled,  and  that  without  blowing  Showers 
of  Air  up  through  the  diftilling  Liquor. 

706.  But  in  diftilling  Mint  or  Pepper¬ 
mint,  no  more  was  diftilled  than  with  the 
Swan-neck  only  :  Hence  it  is  probable  that 
no  more  Vapour  arofe  through  the  Mafs  of 
Herbs  than  what  could  be  carried  off  by  the 
Swan-neck  only ;  and  confequently  the  Cha¬ 
nel  below  within  the  Head,  was  of  no  fervice 
towards  the  increafing  the  Quantity  of  the 
diftilled  Mint  or  Pepper- mint- water,  though 
it  contributed  confiderably  to  increafe  the 
Quantity  diftilled  from  pure  Water ;  from 
which  a  greater  Plenty  of  Wreak  arifes. 

707.  It  next  occurred  to  my  Thoughts  to 
attempt  a  farther  Improvement  in  Diftilling, 
by  a  Means  which  1  had  thought  on  many 
Years  fince,  and  which  could  moft  commo« 
dioufly  be  put  in  P  raft  ice  in  the  Head  of 
Mr.  Durand’ s  Still  in  St.  Martin  s-lane>  which 
was  well  formed  for  the  Purpofe,  it  having 
cylindrical,  circular,  upright  Sides  five  Inches 
and  three  quarters  deep,  and  twelve  Inches 
and  one  quarter  diameter,  with  an  arched 

'  Coven 
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Cover.  In  the  Head  of  this  Still  fix  flat 
Pewter-plates  were  fet  edgeways  about  an 
Inch  diftant  from  each  other,  with  fmall 
Chanels  at  their  lower  Edge  on  both  Sides, 
to  receive  what  Liquor  condenfes  on  and 
trickles  down  from  their  Surfaces  into  thefe 
fmall  Chanels,  which  convey  it  at  each  End 
into  the  larger  circular  Chanel.  Thefe  Par¬ 
titions  were  foldered  at  each  End,  and  at  the 
Top,  to  Lifts  of  Pewter,  thereby  to  fix  and 
unite  them  as  in  one  Frame,  in  a  right  Po- 
fition,  and  at  proper  Diftances  from  each 
other  ;  they  were  at  both  Ends  half  an  Inch 
fhort  of  the  Sides  of  the  Head,  thereby  to 
give  room  for  the  Vapours  the  more  freely  to 
afcend,  and  come  at  the  Infide  of  the  Head* 

708.  The  happy  Event  of  feveral  Trials 
was,  that  whereas  a  Pint  of  Water  was  five 
Minutes  in  diftilling  in  Mr.  Durand' s  Still, 
when  it  had  only  the  common  lower  Chanel 
within  ;  yet  when  the  Swan-neck  was  added 
on  the  Top,  and  fix  Pewter  Partitions  within 
the  Head,  then  a  Pint  of  Water  was  diddled 
in  feveral  different  Trials  in  one  Minute  and 
forty  Seconds,  in  the  Prefence  of  fome  of  the 
Commiffioners  of  the  Victualling- office ;  and 
not  long  before  that,  in  eleven  Trials  a  Pint 
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was  diftilled  in  a  Minute  and  twenty  Seconds, 
with  the  Variation  only  of  two  or  three  Se¬ 
conds  in  each  Trial.  Sometimes  there  were 
diftilled  in  the  fame  Still  at  the  Rate  of  four 
Gallons  in  an  Hour,  in  which  Time  only 
twelve  Pints  were  diftilled  in  the  common 
way  5  and  fometimes  the  Quantity  diftilled, 
was  in  the  Proportion  of  five  to  two.  Thefe 
little  Variations  were  principally  owing  to  the 
unavoidable  different  Degrees  of  Fire ;  not¬ 
withstanding  which,  we  fee  the  Benefit  from 
thefe  thus  improved  Stills  is  very  great.  If 
therefore  we  make  an  Eftimate  of  the  great 
Quantities  diftilled,  from  the  Event  of  the 
Trials  which  were  made  before  the  Com- 
m iffi oners  of  the  Victualling- office,  of  a  Pint 
being  diftilled  in  feveral  Trials  in  a  Minute 
and  forty  Seconds,  which  is  but  one-third  of 
the  Time,  viz.  five  Minutes,  in  which  a 
Pint  was  diftilling  in  the  common  way,  that 
is,  at  the  Rate  of  twelve  Pints  in  an  Hour  in 
the  common  way,  and  three  times  as  much, 
viz.  thirty-fix  Pints,  or  four  Gallons  and  two 
Quarts,  by  the  improved  Method  ;  which 
will  amount  to  fifty  Gallons  in  twelve  Hours 
with  this  fmall  Still,  which  is  but  fifteen 
Inches  diameter  within  at  its  wideft  Part,  and 
contains  fix  Gallons :  and  in  larger  Stills  pro- 

portionably 
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portionably  greater  Quantities  will  be  diftilled. 
This,  fuppoling  there  is  no  Delay  in  refilling 
the  Still,  and  bringing  the  cold  Water  to  a 
boiling  Heat,  which  Inconvenience  is  reme¬ 
died  by  Mr.  JVyche  s  happy  Contrivance,  viz. 
by  caufing  the  hot  Water  at  the  upper  Part 
of  the  Worm-pipe-tub  to  run  into  the  Still 
through  a  Pipe  with  a  Turn-cock,  as  fail  as 
the  Liquor  diftills  off. 

709.  Powdered  Chalk,  to  prevent  the 
rifing  of  the  Spirit  of  bittern  Salt,  mu  ft  from 
Time  to  Time  be  put  in  at  a  Hole  in  the  up¬ 
per  Part  of  the  Still  below  the  Head,  in  the 
Proportion  of  half  an  Ounce  to  a  Gallon  of 
Water  :  This  Hole  to  be  immediately  clofed, 
to  prevent  any  Abatement  of  the  Quantity 
diftilled. 

f  , .  , 

710.  If  this  new  diftilled  Water  fhould 
have  a  vapid  Tafte,  it  will  foon  be  made 
more  palatable  by  blowing  Showers  of  frefh 
Air  up  through  it,  with  a  proper  Tin  Air- 
box  full  of  very  fmall  Holes. 

71 1.  Blowing  Showers  of  Air  up  thro5 
the  diftilling  Liquor,  does  not  in  any  degree 
caufe  the  Increafe  of  the  Quantity  diftilled, 

Y  3  though 


326  Improvements 

though  in  a  common  Still  it  about  doubled 
that  Quantity  ;  which  remarkable  Event  Mr, 
Durand  and  I  obferved  in  both  our  Stills, 
viz,  probably  becaufe  the  afcending  Vapour 
is  fo  fully  faturated  with  Moifture,  that  it  can 
contain  no  more.  A  happy  Event,  that  fuch 
great  Quantities  of  Water  can  thus  be  diftilled 
without  the  Trouble  of  blowing  Air  up  thro’ 
it,  in  the  manner  which  I  have  defcribed  in 
the  Book  on  that  Subjedt :  in  which  Book 
I  have  alio  given  an  Account  how  readily  to 
fweeten  /linking  Caik- water,  by  blowing 
Showers  of  frefh  Air  up  through  from  an 
Air-box  full  of  fmall  Holes ;  by  which  means 
alfo  I  have  there  fhewn  that  mufly  Liquors, 
and  the  ill  Tafte  of  Milk  from  fome  kinds  of 
Food  of  Cows  may  be  cured  ;  and  alfo  Cream 
and  Milk-fillababs  eafiiy  and  readily  made  by 
the  fame  Means,  and  Fifties  be  preferved 
alive,  &c. 

712,  The  Sum  of  the  inner  Surface  of  the 
Head  of  Mr.  Durands  Still,  is  equal  to  324 
fquare  Inches ;  and  the  Sum  of  the  Surfaces 
of  both  Sides  of  the  fix  Pewter  Partitions, 
which  are  fix  and  half  Inches  broad  or  deep, 
is  388  fquare  Inches,  nearly  equal  to  the 
inner  Surface  of  the  Head  of  the  Still.  Hence 
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we  fee  the  Reafon  of  the  happy  Event,  that 
proportionably  greater  Quantities  are  diftilled 
in  equal  Times  by  thus  increafing  the  inner 
Surface  of  a  Still-head  for  the  afcending  Va¬ 
pours  to  condenfie  on,  and  thereby  making 
Room  for  the  more  Vapour  inftantly  to  arife 
from  the  boiling  Liquor,  whofe  Surface  was 
about  one-fourth  of  the  inner  Surface  of  the 
improved  Still-head, 

713.  Mr.  Durand' made  fuch  a  Still-head 
fertile  Britannia ,  an  Eaji-lndia  Ship,  of  the 
following  Dimenfions,  viz.  the  Diameter  of 
the  cylindrical  Pewter  Head  a  n9  Fig .  26 « 
Plate  V.  17  f  Inches,  its  Depth  feven  Inches  ; 
the  Depth  of  the  arched  Cover  d,  feven  Inches; 
the  Swan-neck  at  %  fix  Inches  wide,  its  fmall 
End  x  is  united  to  the  ftraight  Neck  b  y9  by 
the  {hort  Pipe  x  g ,  which  is  foldered  at  x  to 
the  Swan-neck,  but  enters  a  Hole  at  g,  fo  as 
commodioufly  to  be  put  on  and  taken  off 
with  the  Swan-neck  and  arched  Cover  r; 
the  Neck  is  11  f  Inches  diameter,  and  five 
Inches  deep  ;  the  lower  Part  c ,  on  which  the 
Neck  is  fixed,  and  which  covers  the  Boiler, 
is  two  Inches  deep.  The  ftraight  Neck  b  y9 
is  fixed  on  one  of  the  Ship-boilers,  pointing 
towards  the  Ship's  Side  ;  and  in  order  to  pre- 
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vent  the  Inconvenience  of  the  heeling  of  the 
Ship,  a  Pipe  i  k  is  foldered  to  the  Still-head 
at  /,  and  to  the  ftraight  Neck  at  k  j  by 
which  means  the  condenfed  Liquor  has  a  free 
Paffage  from  the  Still-head,  whither  the  Ship 
heeled  to  the  Starboard  and  Larboard  Side. 

714®  In  Fig.  27.  Plate  V.  is  defcribed 
the  Form  and  Pofition  of  the  feven  Pewter 
Midriffs,  which  are  connected  and  united  in 
a  Frame  by  the  Straps  of  Pewter  c  c  c  c  near 
their  upper  Part,  and  by  the  metalline  Circle 
a  a  below,  to  which  they  are  foldered :  dddd 
are  the  fmall  Chanels  into  which  the  con¬ 
denfed  Liquor  trickles  down  from  both  Sides 
of  the  Partitions,  and  thence  runs  into  the  large 
circular  Chanel  $  the  middle  largeft  of  them 
is  ten  Inches  deep  and  15  i  wide,  the  leaft 
eight  Inches  deep,  eleven  wide.  The  Sum 
of  the  inner  Surface  of  this  Still-head,  and 
both  Sides  of  all  its  Midriffs,  is  equal  to  1539 
fquare  Inches.  The  Diameter  of  the  Ship’s 
Boiler,  which  contains  thirty  Gallons,  is  twen¬ 
ty  Inches  broad  and  twenty-fix  long  -y  the 
Surface  of  the  Water  equal  to  520  fquare 
Inches.  Mr.  Durandy  from  a  Still  with  a 
like  Still-head,  about  an  Inch  in  diameter  lefs 
than  that  of  the  Still  in  the  Britannia ,  diftil- 

led 
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led  a  Quart  in  two  Minutes  and  half  in  fix 
different  Trials,  with  the  Variation  only  of 
one  or  two  Seconds., 

7 1 5.  If  in  fome  Cafes  it  fhali  be  requifite 
to  have  a  Still-head  to  both  the  Boilers,  their 
Nofes  may  be  joined  before  they  enter  the 
Worm-pipe  of  the  Worm-tub  ;  and  if  there 
fhali  be  great  Inconvenience  in  fome  Ships 
in  diflilling  from  the  Ship-boiler,  it  may  be 
done  in  a  Still  fixed  above  Deck  before  the 
Foremaft,  as  was  done  in  King  Charles  the 
Second's  Time* 

716.  Dr.  Langridge  of  Winchefter ,  wrote 
me  word,  that  he  made  a  new  Still-head  to 
his  Still,  whofe  four  Sides  were  each  two 
Feet  fquare;  within  which  Head  he  fixed 
fixteen  Tin  Partitions  at  equal  Diflances  from 
each  other,  with  fmall  Chanels  on  both  Sides 
at  their  lower  Edges,  in  the  fame  manner  as 
was  done  in  Mr.  Durand' s  Still :  the  Parti¬ 
tions  were  each  twenty-one  Inches  broad  and 
high  5  it  had  no  Swan-neck  at  the  Top.  This 
Head  thus  prepared,  he  very  properly  calls  a  Con- 
denjing  Chamber ,  which  being  fixed  on  a  Still 
which  was  19  Inches  diameter,  and  contained 

thirty* 
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thirty-two  Gallons.  There  were  diftilled  in 
feveral  Trials  forty-fix  Pints  of  Water  in  an 
Hour,  with  inconfiderable  Variations  of  more 
or  lefs  j  whereas  with  the  old  fpherical  Head, 
which  was  twelve  Inches  diameter,  with  a 
Swan-neck  on  it,  only  14  4-  *  Pints  were  di¬ 
ftilled  in  an  Hour  ^  fo  that  full  three  to  one 
more  were  diftilled  by  this  Means  than  in  the 
common  way,  the  inner  Surface  of  the  im¬ 
proved  Still  head  with  fixteen  Partitions,  be¬ 
ing  thirty-fix  times  larger  than  that  of  the  old. 
fpherical  Head,  and  about  fifty  times  more 
than  the  Surface  of  the  boiling  Water  in  the 
Still :  by  which  means  the  expanded  afcend- 
ing  V apour  condenfing  on  fo  large  a  Surface 
as  fa  ft  as  it  afcended,  gave  room  for  the  Va¬ 
pour  to  afcend  the  more  freely,  and  in  the 
greater  Plenty  from  the  boiling  Water.  Far¬ 
ther  Experience  will  determine  the  proper 
Proportion  of  the  inner  Surfaces  of  Still-heads 
to  the  Surface  of  the  boiling  Water  in  the 
Still,  fo  as  neither  to  be  too  needlefsly  large, 
nor  fo  fmall  as  to  leffen  in  any  degree  the 
Quantity  that  may  be  diftilled ;  but  it  will 
be  advifeable  to  have  it  rather  fomething  too 
big  than  in  any  fmall  degree  too  little.  Pro¬ 
bably  a  Still-head  with  a  fomething  lefs  inner 
Surface  than  Dr.  Lmgrijh' s  had,  might  fuf- 

fice  | 
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fice  5  which  might  eafily  be  known  by  mak¬ 
ing  Trials  with  fewer  Partitions.  The  fquare 
Form  of  Dr.  Langrijh\  Still-head  feems  more 
commodious  and  proper  to  fix  Partitions  in 
than  the  round,  becaufe  it  allows  Space  for 
their  being  all  of  the  fame  Length. 

717.  While  Mr.  Durand  and  I  were 
making  thefe  Trials,  it  occurred  to  Mr.  Du¬ 
rand  to  make  the  following  farther  Improve¬ 
ment  on  Mr.  Wyche* s  abovementioned  Pro- 
pofal,  viz.  to  have  a  moveable  round  Head 
to  reft  on  the  upper  fmooth,  even  Edge  of 
a  Hoop,  fixed  within  the  Worm- tub  about  a 
Foot  more  or  lefs  as  (hall  be  found  proper, 
below  the  Surface  of  the  Water  $  and  when 
the  Water  in  the  Worm-tub  is  hot  enough, 
then  to  fix  the  moveable  Head  down  on 
the  Hoop,  by  means  of  two  Sticks  whole 
lower  Ends  are  fixed  on  Hinges,  and  their 
upper  Ends  thruft  through  fmall  Pieces  of 
Wood  fixed  to  the  Worm-tub,  thereby  to 
prevent  the  riling  and  floating  of  the  move- 
able  Head  ;  the  important  Ufe  of  which  is  not 
only  to  prevent  the  Defcent  of  the  powdered 
Chalk  into  the  lower  Water,  but  alfo  there 
to  ftir  it  well  with  a  Whilk,  thereby  to  in¬ 
corporate  the  Chalk  with  the  Water,  and  to 

continue 
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continue  whifking  it,  till  it,  with  the  Chalk, 
all  run  into  the  Still  through  an  Inch  Bore- 
pipe,  where  the  tumultuary  Agitation  of  the 
boiling  Water  will  prevent  the  fubfiding  of 
the  finer  Chalk, 

718.  In  order  to  find  out  what  degree  of 
Refrigeration  this  would  occafion  in  the  Still, 
I  made  the  following  Trials  in  my  Wafhing- 
copper- boiler,  which  was  twenty-three  Inches 
diameter  at  the  Surface  of  the  Water,  and 
contained  twenty-two  Gallons  :  In  ten  MT 
nutes  after  the  Fire  was  kindled  it  was  heated 
from  45  to  80,  viz.  35  Degrees,  and  in  four 
Minutes  more  to  94,  viz.  14  Deg,  in  the 
two  next  five  Minutes  each  38  Deg.  more, 
and  in  the  next  five  Minutes  40  Deg.  viz .  to 
212  the  boiling  Heat,  in  29  Minutes  5  then 
I  took  five  Gallons  out  in  two  Pails,  which 
when  cooled  to  1 1 5  Deg.  was  poured  back 
into  the  Boiler,  which  reduced  the  boiling 
Water  to  17  Deg.  below  the  boiling  Heat, 
and  in  5  +  f  Minutes  it  acquired  a  boiling 
Heat :  The  fame  being  repeated,  and  the 
Water  in  the  Pails  poured  into  the  Boiler 
when  its  Heat  was  160  Degrees,  the  Water 
regained  a  boiling  Heat  in  two  Minutes. 
Whence  we  fee  that  the  Delay  is  not  long 
7  in 
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in  refilling  the  Still  in  this  ufeful  manner,  and 
bringing  the  Water  to  a  boiling  diftilling  Heat ; 
which  will  alfo  be  confiderably  fooner,  and 
perhaps  without  any  Intermiffion  or  Delay, 
when  the  hot  Water  runs  more  gradually  into 
the  Still  through  a  Pipe  of  an  Inch  Bore. 
It  is  advifeable  not  to  fill  the  Still  very  full, 
nor  to  make  the  Water  boil  very  violently, 
becaufe  of  the  rifing  Ebullition,  which  is  the 
greater  on  account  of  the  Chalk. 

719.  There  are  five  Ounces  and  half  of 
Salt  in  a  Gallon  of  Sea- water,  and  a  Gallon 
of  Water  can  diffolve  nine  times  that  Quan¬ 
tity,  viz.  49  +  i  Ounces.  Hence  in  the 
Cafe  of  Mr.  Durand's  lefier,  Still  which  holds 
fix  Gallons,  an  Eftimate  may  be  made  of 
how  many  additional  Gallons  may  be  added 
before  the  laft  three  Gallons  are  faturated, 

y  v  u  A  >  .  f  f  ^1  L  t  i  -  ,t 

with  as  much  Salt  as  they  can  dififolve,  viz . 
with  148  +  i  Ounces  of  Salt,  which  being 
divided  by  5  •+•  -  Ounces  in  a  Gallon  of  Sea¬ 
water,  the  Produdt  is  twenty-feven  Gallons  ; 
from  which  fix  Gallons  which  were  atfirfl 
put  into  the  Still,  are  to  be  deducted,  fo  that 
twenty-one  additional  Gallons  may  from  time 
to  time  be  put  in,  to  bring  the  remaining  three 
Gallons  of  Water  in  the  Still  to  that  degree  of 
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Saturation,  when  twenty- four  Gallons  will 
be  difiilled  ;  though  perhaps  a  Quantity  lefs 
than  this,  may  be  the  proper  Quantity  : 
But  the  more  may  be  difiilled  on  account 
of  the  great  Quantity  of  Chalk,  viz.  thirty 
Half-ounces  which  were  put  in  the  Water  ; 
but,  as  Mr.  Durand  rightly  obferved,  that 
about  one-third  more  was  in  equal  Times 
difiilled  from  frefli  Water  than  from  Sea¬ 
water  with  Chalk  in  it,  by  reafon  the  Wa¬ 
ter  does  with  the  more  Difficulty  extricate 
itfelf  from  the  fixed  Subfiances  of  Chalk  and 
Salt :  fo  if  it  (hall  be  found  by  Experience  that 
the  Sea- water  diflills  off  flower  and  flower  in 
proportion  as  the  Water  in  the  Still  grows  by 
thefe  repeated  Effufions  falter  and  falter,  and 
fuller  of  Chalk,  then  this  too  briny  Water 
muff  fo  much  the  oftener  be  all  taken  out  of 
the  Still,  irx  order  to  refill  it  with  more 
Sta- Water. 

720.  And  in  a  Thirty-gallon  Still,  about 
320  Gallons  of  Sea-water  may  from  time  to 
time  be  added,  before  the  remaining  fifteen 
Gallons  in  the  Still  will  be  fully  faturated, 
with  as  much  Salt  as  they  can  diffolve  :  After 
which  feveral  Refillings  of  the  refpedtive  Stills 
Wili  probably  be  requifite  to  empty  out  the 
1  too 
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too  briny  Liquor,  and  then  refill  the  Stills 
with  more  Sea-water.  Experience  will  beft 
fhew  how  often  the  Refillings  are  to  be  re¬ 
peated.  It  may  accurately  be  known  whe¬ 
ther  any  Spirit  of  bittern  Salt  arifes,  by  drop- 
mg  two  or  three  Drops  of  Solution  of  Silver 
in  Aqua-fortiSy  in  a  little  Glafs  of  the  Water  : 
for  if  there  is  a  very  fmall  Quantity  of  Spirit 
of  Salt,  it  will  feize  on  the  Aqua-fortisy  and 
caufe  it  to  let  go  the  Silver,  which  will  then 
fall  in  white  Clouds.  The  Goodnefs  of  the 
diftilled  Water  may  alfo  be  known,  by  its 
boiling  common  yellow  Peafe  foft.  Mr.  Du¬ 
rand  diftilled  five  Gallons  of  good  Water  from 
fix  Gallons  of  Sea- water,  in  which  there  were 
three  Ounces  of  powdered  Chalk. 

721.  But  fome  are  apprehenfive  that  this 
great  Improvement  in  Diftiiling,  may  be  of 
ill  Confequence  in  making  thofe  deftrudive 
Spirits  cheaper  which  are  already  but  too 
cheap  :  Had  not  the  Improvement  been  of 
great  Benefit  to  Mankind  in  many  other  Re- 
fpeds,  I  fhould  have  been  fir,  very  far,  from 
endeavouring  after  it,  or  difcovering  it.  But 
fhould  the  Event  be  to  make  thofe  Spirits 
cheaper,  and  confequently  by  fpreading  far¬ 
ther,  more  deftrudive ;  the  Confequence  of 

that 
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that  will  be,  that  the  increafed  raging  De- 
vaftation  will  the  fooner  necefTarily  roufe  the 
Nations  to  put  a  flop  to  what  mu  ft  be  done 
hereafter :  But  as  yet  few  of  the  Nations, 
whofe  very  Vitals  are  thereby  confuming  and 
deftroying,  endeavour  to  put  any  Stop  to  itj 
except  the  Heads  of  the  native  Indians  in 
North- America^  who  have  long  repeatedly 
intreated  the  Englijh  to  fell  them  no  Rum  : 
which  is  as  effectually  extirpating  of  them 
as  the  Hornet  did  the  unfubdued  Remainder 
of  the  Canaanites . 

722.  If  Mankind,  inftead  of  receiving  and 
entertaining  this  Pefl  with  almoft  univerfal 
Applaufe  and  Approbation,  could  prevail  with 
themfelves  to  be  in  earneft  to  deliver  them- 
felves  from  it,  then  much  might  be  done  to¬ 
wards  it,  either  by  withholding  it,  or  by  lower¬ 
ing  and  weakening  all  kind  of  fermented  di- 
frilled  Spirits  with  Water  to  a  falutary  De¬ 
gree  ;  as  is  now  praftifed  in  our  Plantations, 
in  America ,  in  making  Punch  fo  weak  as  not 
to  he  hurtful ;  which,  when  it  was  much 
ftronger,  was  well  known  to  deftroy  Multi¬ 
tudes.  And  where  the  like  humane,  wife, 
and  laudable  Practice  has  been  ufed  in  Ships, 
it  has  had  the  fame  happy  falutary  EffeCt. 

r  *  723* 
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723.  What  Neceffity,  or  even  Tempta¬ 
tion  can  there  be,  to  be  averfe  to  the  making 
them  wholfome  inftead  of  being  venomous 
and  deflrudtive ;  and  that  not  only  of  the 
Lives,  but  even  of  the  Morals  of  Mankind  ? 
How  much  therefore  does  it  behove  all  who 
have  any  Concern  for  the  Honour  and  Dig¬ 
nity  of  their  own  kindred  Species,  any  In¬ 
dignation  at  its  being  thus  debafed  and  dis¬ 
graced,  any  Bowels  of  Pity  for  the  vaft  Mul¬ 
titudes,  not  lefs  than  a  Million,  that  are 
yearly  deftroyed  all  over  the  World  by  this 
moral  as  well  as  natural,  and  therefore  word: 
of  all  Evils  that  ever  befel  unhappy  Man,  to 
ufe  their  utmofi:  Endeavours  to  deliver  Man¬ 
kind  from  this  Pert  ?  Was  there  ever  a  more 
important  Occafion  to  rouze  the  Indignation 
of  Mankind  ?  Can  we  be  calm  and  undi- 
fturbed,  when  this  mighty  Deftroyer  rears  up 
its  invenom’d  Head  everywhere  ?  The  moft 
zealous  Advocates  for  Drams,  even  the  un¬ 
happy  befotted  Dramifts  themfelves,  the  pro¬ 
longing  of  whofe  Lives,  and  whofe  real  W el- 
fare  both  here  and  hereafter  is  hereby  fin- 
cerely  intended,  cannot  find  fault  with  this 
well  meant  Remonftrance  in  defence  of  them, 
and  of  all  Mankind  againft  this6 mighty  De¬ 
ll  r  oyer,  from  one  who  has  long  been  labour- 

Z  ing, 
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ing,  and  that  not  without  Succefs,  in  finding 
Means  to  preferve  Multitudes  of  Lives  by  va¬ 
rious  Ways, 

724.  It  is  the  juft  Obfervation  of  a  judi¬ 
cious  Writer,  viz.  cc  That  this  flow  Poifon 
cc  firft  deftroys  the  Strength  of  the  Body, 
gc  and  then  makes  Villainy  a  fort  of  Condi- 
tion  for  preferving  in  Mifery  thofe  Lives  it 
€C  has  before  made  wretched  5  it  is  an  avowed 
€C  Enemy  tolnduftry  andHonefty,  andftrikes 
at  the  Roots  of  Wealth  and  Power  by  ener- 
cc  vating  the  Common  People,  who  are  Riches 
f  ■  in  Peace  and  Strength  in  War/" 
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To  the  Rev.  Dr.  HALES. 

O  !  qui  capacem  nobilis  art  if  ex  eludis  or  cum t  Sc  z. 

SOUGHT  out  by  Study  and  confirm’d  by  Art9 
The  Glorious  Secret  You  at  length  impart ; 
The  Gift  of  Heaven  be  henceforth  its  Name, 

Well  it  deferves  that  venerable  Claim  : 

O  !  could  the  Mufe  the  wond’rous  Thought  purfue. 
Worlds  fhould  be  told  of  fomething  Great  and  New, 
And  pay  their  juft  Acknowledgment  to  YOU. 

How  will  our  honeft  Tars  rejoice  and  fmile, 

How  boaft  the  Genius  of  their  native  Ifie  ! 

Methinks  I  hear  them  in  the  burning  Zone, 

Bleffing  that  Life  which  thus  preserves  their  own. 

No  more  in  parching  Heats  to  mourn  and  wafte. 

And  eye  that  Water  which  they  dare  not  tafte; 

But  boldly  take- - by  thy  propitious  Thought, 

With  Extacy  the  fafe  luxurious  Draught, 

Shall  quaff  each  Night  the  new-invented  Bowl, 

To  worthy  HALES  good  health — — - with  all  my  Souli 
Shall  prove  to  Indian  Seas  what  Thou  haft  done. 

And  tell  thy  labours  to  the  Eaftern  Snn. 

This  is  thy  Praife,  Name  thy  Reward,  who  can  ? 
Who  knows  the  Price  of  General  Good  to  Man  ? 


By  Dr.  Richards ,  M.  D.  of  Grantham ,  Lin- 

colnjhire . 
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Directions  for  fweetening  great  Quan¬ 
tities  of  finking  Cafk- water  in  Ships. 
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ENTION  BEING  made 
Page  55  in  my  little  Book, 
On  dtjhliing  Plenty  of  Sea- water ,  and  Sweeten¬ 
ing  Jlmhng  Water ,  &c.  that  the  main  grofs 
Stink  of  three  Gallons  of  ftinking  Water 
was  blown  off  in  five  Minutes,  by  afcending 
Showers  of  frefh  Air  blown  through  a  Tin 
Air-box  foil  of  Holes,  inch  as  is  defcribed  in 
that  Book  ;  and  a  Bowl  full  of  ftinking  Wa¬ 
ter  being  thus  fweetened  in  two  Minutes, 
which  is  now  much  pradtlfed  with  great 
Approbation  in  many  Ships.  And  Mr.  Lit - 
ilewood ,  a  Shipwright  at  Chatham ,  having 
fweetened,  as  he  told  me,  a  Butt  of  ftinking 
W ater  in  an  Hour,  it  is  reasonable  to  believe 
that  great  Quantities  of  Water  fufficient  for 
the  moft  numerous  Crews,  may  eafily  and 
effectually  be  fweetened  by  the  following 
manner,  which  would  be  of  great  Benefit  to 
their  Health  ;  for  belides  the  naufeous  Dif- 
agreeablenefs  of  it,  putrid  Water  will  have  a 
ftrong  Tendency  to  produce  putrid  dangerous 
Diftempers,  viz. 
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726.  To  have  a  Pewter  Pipe,  Plate  III. 
Fig.  25.  b.  c.  77.  about  i  Inch  diameter 
within,  with  a  like  Crofs-pipe  d.  n.  fixteen 
Inches  long,  with  two  other  like  Pipes  clofed 
at  x  and  zy  made  exactly  to  fit  and  hide  on 
the  Ends  d  and  n  of  the  Crofs-pipe,  with  a 
Slit  and  fmall  Knob  at  d  and  72  to  fix  them 
faft,  as  Bayonets  are  fixed  at  the  Ends  of 
Mufkets.  Thefe  long  Pipes  x.z.  to  have 
fhorter  lateral  Pipes  0. 0.0.0.  on  both  Sides 
four  Inches  long,  and  with  fmall  Holes  in 
four  long  Rows,  viz.  one  above,  one  below, 
and  on  each  Side,  and  the  fhort  lateral  Pipes 
the  fame;  the  Holes  to  be  about  Inch 
diameter,  at  4  Inch  diftant  from  each  other  ; 
but  towards  the  Ends  x  and  z  to  be  nearer  to 
each  other,  that  the  Water  may  thereby  be 
the  more  readily  drove  out  of  the  Tube,  to 
make  room  for  the  Air  to  reach  the  very 

J 

Ends  x  and  z ,  in  which  there  fcould  be  a 
few  of  the  like  Ploles ;  the  upright  Pipe  c.  n. 
to  have  no  Holes  in  it,  and  to  be  fo  long  as 
to  reach  down  to  the  Pipe  x.z.  at  the  Bottom 
of  the  Butt  laid  lengthways  on  Deck.  When 
the  Ship  heels  much,  it  will  be  well  to  move 
the  Pipe  x.z.  fo  as  to  reft  on  the  then  lowed: 
Part  of  the  Butt,  that  the  Showers  of  Air  may 
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the  better  afcend  through  the  middle  of 
the  Water.  With  the  like  Pewter  Air-pipe 
eighteen  Gallons  of  ftinking  Thames  Water 
were  fweetened  in  a  Kilderkin,  by  blowing 
Showers  of  frefh  Air  up  through  it,  in  fifteen 
Minutes,  in  the  Prefence  of  his  Excellency 
Seignior  Mello  de  Caftro ,  Envoy  from  the 
King  of  Portugal ,  and  of  Dr.  De  Cajlro 
SarmentOy  F.R.S.  Whence  we  fee  how  eafy 
it  is  to  fweeten  a  fufficient  Quantity  of  ftink¬ 
ing  Water  for  whole  Ships  Crews. 

72 7.  The  double  Bellows,  with  two  or 
three  ftrong  fpiral  Springs  within  to  contradt 
down  the  upper  Board,  to  be  of  the  full  Size 
of  large  Kitchen  Bellows,  or  rather  double 
that  Size  if  needful.  My  Bellows  are  z  1  +  f 
Inches  broad  in  the  broadeft  Part,  and  1 5  +  f 
Inches  long  from  the  Iron  at  the  narrow  Nofe 
End  of  the  Board  to  the  Beginning  of  the 
Handle.  Thefe  Bellows  are  to  reft  on  a 
Block  faftened  towards  the  End  of  the  Butt, 
and  on  a  Idler  Block  near  the  fmall  End  of  - 
ths  Bellows,  to  both  which  they  are  to  be 
bound  faft  with  Cords ;  or  they  may  be  fixed 
by  any  other  Means  that  fhall  be  found  more 
proper.  The  ftiort  Nofe  of  the  Bellows  to  be 
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an  Inch  diameter  within,  to  he  united  by  the 
leathern  Pipe  aK  b .  to  the  Pewter  Pipe  b .  c. 
the  Boards  of  the  Bellows  to  be  thick  and 
ftrong,  and  the  Leather  to  be  ftrong  and 
fupple,  and  very  wide,  to  give  room  for  high 
and  deep  Strokes  j  the  Bellows  to  be  lifted 
up  very  quick,  that  the  Water  may  have  the 
lefs  time  to  run  into  and  fill  the  Pewter  Pipe, 
and  if  the  fpiral  Springs  do  not  contract  with 
Force  enough,  then  a  proper  Weight  mu  ft 
be  fixed  on  the  upper  Board  near  the  Handle 
of  the  Bellows. 

• 

728.  I  have  found  that  with  two  Feet 
Depth  of  Water,  the  Showers  of  Air  may  be 
blown  up  through  it ;  though  it  requires  fo 
confiderable  a  Force  to  do  it,  that  eighteen 
or  fixteen  Inches  Depth  will  do  better  and 
fooner.  It  will  be  requifite  to  ftir  the  Water 
in  the  Calk  frequently  with  a  Broom,  in  order 
to  forward  the  Sweetening,  by  thus  bringing 
the  more  diftant  Water  within  the  Reach  of 
the  afcending  Showers  of  Air :  And  when 
one  Quantity  of  Water  is  thus  fweetened,  it 
may  be  pumped  into  fweet  Calks  for  Store- 
water,  to  make  room  to  fweeten  more.  If 
the  Spread  of  the  Length  and  Breadth  of  a 
Butt  fhall  be  found  too  large  for  fuch  Bel- 
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lows,  a  Hogfhead  may  be  made  ufe  of  inftead 
of  a  Butt ;  or,  if  it  were  practicable  to  divide 
a  Butt  by  a  Partition  fixed  a-crofs  in  the  mid¬ 
dle,  it  might  be  better  for  the  Purpofe. 

729.  Greater  Depths  and  Breadths  of 
Water  might  be  ventilated  with  Smiths  Bel¬ 
lows,  but  they  cannot  well  be  fixed  on  Deck 
without  being  too  cum  berk)  me  ;  and  this 
Operation  ought  not  to  be  done  between 
Decks,  unlels  in  well  ventilated  Ships,  or 
with  open  Ports  ,  becaufe  the  mixing  the 
foul  putrid  Vapours  in  the  Ships  with  the 
Water,  may'  endanger  the  making  it  un- 
wholfome. 

730.  It  is  probable  that  the  fame  double 
Bellows  properly  placed  at  the  Well  of  a 
Ship,  may  prevent  the  much  {linking  of 
the  Bilge- water,  as  defcribed  in  Page  60  in 
the  abovementioned  Book,  viz.  by  means  of 
a  Pewter  or  Copper  Pipe  full  of  final!  Holes, 
laid  round  the  Main- mail  at  the  Bottom  of 
the  Water  in  the  Well,  and  blowing  Air 
up  through  it  now  and  then  at  its  fir  ft  he- 

'  ginning  to  {link,  when  a  little  Blowing  may 
probably  fuSice  ;  but  when  it  {links  much, 
k  mull  be  pumped  out  in  the  ufual  Way, 
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becaufe  Blowing  then  would  raife  too  great 
a  Plenty  of  unwholfome  putrid  Vapours. 

to 

731.  The  Well  of  the  Parfonage-houfe 
at  Farringdon  near  Altony  Hampjhire ,  which 
is  feventy-two  Feet  deep  to  the  Water  in 
Chalk,  being  obferved  to  extinguifh  a  Candle 
let  down  into  it,  efpecially  when  the  Springs 
are  low,  the  Rev.  Mr.  Lijfett ,  at  my  De¬ 
fire,  let  down  a  Candle  twice  about  the  mid- 
'  « 

die  of  November ,  when  the  Springs  were  not 
much  rifen,  when  the  Candle  was  both  times 
extinguifhed  by  the  noxious  Vapours  when  it 
was  about  half  way  down  ;  he  then  poured  fix 
Watering-pots  full  of  Water  in  Showers  thro’ 
the  Rofe  of  the  Pot  5  on  letting  down  a 
Candle,  both  an  Hour  and  two  Hours  after 
in  the  Evening  it  was  not  extinguifhed,  nor 
its  Light  in  any  degree  diminifhed  ;  the  next 
Morning  the  Candle  was  not  extinguifhed 
till  it  came  down  near  to  the  Surface  of 
the  Water;  he  then  poured  in  a  Shower, 
only  one  Pot-full  of  Water;  after  which  the 
Candle  defcended  to  the  Water,  and  afcended 
without  any  Diminution  of  its  Light.  Hence 
it  evidently  appears  how  effectual  this  eafy 
Method  will  be  to  cure  for  fome  Hours  the 
noxious  Vapour  in  Wells,  either  at  their  firft 
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Digging,  or  when  cleanfed  :  By  the  fame 
means  the  deadly  Vapour  of  fome  Bog-houfes 
mav  be  purified  for  a  fhort  time,  as  alfo  the 
noxious  putrid  Vapour  in  the  Well  of  a 
Ship :  or  if  there  is  a  like  bad  Vapour  in 
any  other  Part  of  a  Ship,  or  in  a  Drift,  or 
other  Part  of  a  Mine,  it  may  be  purified  by 
fquirting  horizontally  Showers  of  Water  thro’ 
a  Rofe  from  a  Fire-engine.  Thus  alfo  Cities 
have  fometimes  been  freed  from  the  Plague 
by  Showers  of  Rain,  which  purifies  the  Air 
by  walhing  down  the  peftilential  Vapour. 
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